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4279. Effects’ of the Atmosphere upon Physical 
Washburn. (Science, 61. ‘pp. 49°56; Jan. 16, 1925. ‘Address 
delivered before the Am. Assoc. for Advancement of Science, Washington, 
Dec:, 1924.)—The address is devoted ‘to -a consideration of certain effects 
of the physical atmosphére which sonietimes result in causing an investi- 

gator to be under the delusion that he is measuring or utilising one 
quantity when, as a matter of fact; he is dealing with something, not 
greatly perhaps, but still appreciably different, and discusses weighing, 
thermometric vapour-pressure, boiling-point, specific heat, latent heat, 
density, Yisgosity. and solubility determinations. G. 


1280. Densities of Certain Aqueous Potassium Chloride Solutions as 
determined with a New Picnometer. H. C. Parker and Elizabeth W. 
Parker. (J. Phys. Chem. 29, pp. 130-137, Feb., 1925,)—A modified 
Sprengel type of picnometer, here described, eliminates the difficulty and 
error introduced by the necessity of filling to an exact volume. The 

olume occupied by the liquid can be read to within 4 parts per 10,000,000. | 
eceeeptions made at 0° with an accuracy of about 1 per 1,000,000, of 
the densities of potassium chloride solutions containing 0-099271, 0-1, 
and 0-01 equivalents of the salt per cubic decimetre give the respective 
values 1-004840, 1-004881, and 1-000372 grammes per c.c., the value 
0-9998406 being taken for water at 0°. The errors inherent in the 
picnometric measurement of densities are discussed. With a quartz 
picnometer of the authors’ shia an accuracy of | Boe in 25,000, 000 


1281. The Dalepadwanion of the Density of Rock-Salt Crystals. W. Geiss. 
(Ann, d. Physik, 76. 4. pp. 403-408, Feb., 1925. )—The density of rock-salt 
is of great importance, since it is customary to base the wave-lengths of 
X-rays and the lattice constants of other crystals on this substance. The 
author has determined the density of some very fine, clear, flawless crystals 
by weighing in air and in benzol, and finds by taking the mean between 
his values and those of Baxter and Wallace the value 2-1644 + 0-05 % 
at 18-0° C. For the relation between the pv igh and the density 
he finds pt = 2-1644[1 — 0-000121(¢ — 18- ms the linear coefficient of 
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expansion is a = +.40 x the lattice of at 
temperature ¢ is d, = 2-81400 (1 + 0-000040(¢ — 18-0)}. H.N. A. 


1282. Specific Gravity of Mercury. K. Scheel and F. Blankenstein. 
(Zeits. f. Physik, 31. 1-4. pp. 202-209, 1925. From the Reichsanstalt.) 
—The mean value at 0° C. is 15-59546. Two different nn ec of mercury 
gave 15-59540 ae 558. © Specific ‘gravity a t 
from 0°C to 100° C 


1283. Instruments and. by the 
United States Weather Bureau. R.N. Covert. (Optical Soc. of America, 
J. and Rev. Sci. Inst. 10. pp. 299-425, March, 1925.) 


| 1284, On the Use of the Estvbs Balance for Large Masses which are Near 
Together... K, Mader. ° (Akad. Wiss. Wien, Ber. 133. 2a. No. 3-4. pp: 117- 
132, 1924.)—The second type of Edétvés balance is here investigated after 
a brief description of an earlier variety, The two weights concerned are. 
suspended in two difierent equilibrium positions, and the system soformed — 
is very rigidly treated by the author entirely from a mathematical stand-. 
point. The formula for the turning moment, which was derived by Eétvés. 
on the assumption of a linear force field, is found to hold good when very. 
HL Ho, 


| 1285. A bomeweee Torsion Balance. “Research Staff of the 
' General Electric Co., London. (Journ. Sci. Instruments, 2. pp..119— 
124, Jan.,.1925.)—A direct-reading torsion balance for sorting according 
to. weight the spiral filaments. used in the manufacture of gas-filled lamps 
is described. Its capacity is 7 0 milligrammes. An inherent error in 
this type. of balance is investigated theoretically, _ AuTuors.. 


1286. _Ultramicrometer applied to the Microbalance. R. Whiddington 
and F, A. Long. (Phil. Mag. 49. pp. 113-121, Jan., 1925. )—The most 
~ sensitive ‘microbalances hitherto made are those of Steele and Grant, 
Ramsay and Gray, and Petterson [see Abstract 1983 (1909)). ‘In all 
cases, however, great sensitiveness has been obtained only at’ the « expense 
of the maximum load and the general robustness of the apparatus, and 
the smallest change in weight measurable was of the order one ten- 
millionth of the total load. In éach case the balance proper was made 
entirely of fused quartz, and enclosed in an airtight case, so that small 
changes in weight might be either compensated by or compared with the 
effective change in weight of a small air-bulb, produced by altering the 
pressure in the case, Deflections of the beam were optically observed. 
The first two were supported by knife-edges, while the last was suspended 
by two very fine quartz fibres. In this last case, as Petterson suggests, 
the limit of fine working seemis to be imposed by the smallness of tilt 
which can be measured optically. Thus finally the problem may be 
resolved into the measuring of an extremely small distance, namely that 
moved through by the end of the beam. The present paper deals with the 
application of the ultramicrometer {see Abstract 1350 (1920)] to a balance 
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of the Petterson'type: The results obtained almost reach the measurement 
of chatigée of gm: in ‘a load of But 
Htiake thé operation less'simple’ than: 
44. pp. 443-453, Oct: ;' 483-494, Nov., and pp. 547-656, 
Dec., 1924.)——A description, with numerous ‘illustrations ‘and diagrams, of 
various types of micrometers. For a comprehensive: treatment: of the 
theory of the various instruments :the author refers to the 


_ 1288. A Gyro-Compass Two B. 
(Phil. Mag. 49. pp. 273-283, Jan.; 1925.)—This paper containg the 

pare vet analysis of the motion of a two gyro-compass in which both 
gyroscopes are meridian-seeking, all torques being continuous functions 
and the interaction ‘of the two gyroscopes providing mutual damping. 
It is shown how the two periods of oscillation may:be calculated ‘and. how 
the conditions for their mutual damping may be obtained. The undamped 
periods of the compass described 120:and 12 mins: in lat. 51°.. The 
unstable gyro has 10°% greater angular: momentum than the stable one, 
and ‘both long- and’ short-period oscillations ‘are damped to 0-2.% in 
120 mins. The compass settles on the meridian with both rotor: axes 
horizontal, provided that weights are placed on the north end of the stable 
and south ‘end of the unstable gyros sufficient to: <r poh the precession | 


1289. Stress Recorder, ‘Collins’ Patent. Sci. 
ments, 2: pp. 131-135, Jan:, 1925.)—The instrument described records 
rapidly or slowly varying stresses in bridges or other structures due to 
moving loads. Permanent records of small dimensions are obtained. on 
transparent celluloid by the action of a stylus which ‘moves in. accordance 
with the extension or compression of the structural member to which. the 
instrument is attached.’ Microscopic examinations or photographic enlarge- 
ments of ‘the records can a made? A number. records 


dé Guiche; (Comptes Rendus; 179. pp. 1591-1593, Dec. 29, 1924.)—An 
apparatus with very small inertia is described, with a duralumin propeller 
9 cm. in diameter, weighing only 10 grammes, and an alternator with fixed 
coil and permanent magriet, in which the revolving keeper is quite light — 
and runs in ball-bearings. ‘The méthod of construction is ingenious, but 
the original paper should be consulted for the details. One of these small 
wind-propelled alternators may be mounted:at the tip of each wing, and 
when they are connected to the two telephones of a! headpiece worn, by 
the aviator the sounds produced will, with practice, give: by their relative 


pitch and intensity a means of estimating the direction and intensity. of 
- gusts of wird’ before they can influence the equilibrium of ie machine: 


The Roeiatiow: Diffusion: Velocity, Viscosity: 
E: Cohen ‘and H. Bruins. (Zeits. phys: \Chem.,114; 
pp. 441-452, Jan. 20, 1925.)—A determination is made of the rate of flow 
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enclosute. The Poiseuille formula is applied for the calculation, of the 


viscosity, and due allowance is: made for the relative compressibilities of 
glass and mercury in determining the height of the mercury column and 
its density under ‘the applied pressure. It is found that ata temperature 
of 20°C. and under an external pressure of 1500 atmos, the. viscosity 
is increased by 4-8 %. It is estimated in earlier work on the. influence 
of pressure on the rate of diffusion of cadmium in mercury that at a pressure 
of 1500 atmos. the value is increased by 5%. It is therefore concluded 
that the product of diffusion velocity and viscosity is constant and inde- 


1292. The Determination of Surface the Rise in; Capillary 
Sugden: (Am. Chem. Soc., J. 47. pp. 60-64, Jan.,. 1925.)-— 


Richards, Speyers and Carver, in a recent paper, refer to the equations of — 


Rayleigh for very narrow and very wide tubes, and state that the problem 
has not been solved mathematically for the intervening region {Abstract 
1978 '(1924}}. The author calls attention to his paper of 1921, in which the 
tables of Bashforth: and Adams are used to fill this.gap. . These tables 
depend on the determination of the surface of revolution about a vertical 
axis for a liquid in equilibrium under the forces of capillarity and gravity. 
The numerical solutions of the equation are obtained by rigid mathematical 
reasoning. Rayleigh’s formula gives values which are too low by 1 part 
in 400 when r = 2-4 mm. for water, while the author’s tables give the 
correction for tubes up to 18 mm. in diameter with an accuracy of 
1 _ in 3000 parts or more. H. N. A; 


1293. of in Liquids. L. Escande M. 


Ricaud; (Comptes Rendus, 179. pp. 1590-1591, Dec. 29, 1924.)—The 


chronophotographic method of determination, using powders,.is not suc- 
cessful when the motion of the liquid becomes turbulent, since particles. 
‘passing any point are oriented ditferently. Spheres of 2 to 3 mm. diameter, 
of the same density as the liquid, integrate the velocity of the particles. 
in contact with them, so that they have the mean velocity of the water at. 
each point; they follow mean trajectories, and their velocity. can be 
easily measured by means of chronophotography. In an experiment 
with a nozzle, with turbulent flow, a Pitot tube gave 1-4 m./sec., while 
the spheres gave 1-39. The theory of the Pitot tube is considered, and 
a method is described which makes it more sensitive for small velocities. 
Rateau remarks in a note that the integration produced by the small 
spheres will only be satisfactory if their diameter corresponds to the 


1294, Measurement of Capibarity and Friction. Cosfficients of Viscous. 
_ Fluids. Emma Miiller. (Akad. Wiss. Wien., Ber. 133. 2a. No. 3-4. 
pp. 133-147, 1924.)—A new method is described by means of which the 
capillarity constant and frictional coefficient of a viscous liquid may be 
found sumultaneously. The liquid is sucked up a capillary tube to a. 
height above the equilibrium position, and is then allowed to fall. The 
rate of fall depends on both the capillarity constant and the friction 
coefficient, and observations of the rate of fall enables both quantities to. 
found: The method: was to a series of mixtures, 
VOL. 
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“' 1295, The Examination of the Elastic Properties of Rubber, Steel and 
Other Materials. L, Hock. (Zeits. techn. Physik, 6.2. pp..50-68, 1925.) 
—A brief survey of various methods used for. elasticity measurements 
is given, and in particular the case of rebound is considered. ..An appat- 
atus is devised, described, and used for the estimation of the elasticity of 
rubber, steel, etc., by the rebound and range of a small sphere dropped 

definite height and incident on the material under test at various 
angles:* ‘The steel, etc.; lies on a massive base, and the sphere is projected 
over a definite range by the rebound. This is utilised as a measure of 
the elasticity of rebound of the material. The'end of the sphere’s trajec- 
tory is recorded by its point of impact on a strip of blue paper.. The order — 
of the elasticity of various materials can thus be measured as a percentage 
of the energy of falling of the sphere. By means of a cathetometer the — 
height of the trajectory of the sphere is observed as well as the Tange. 
The theoretical consideration of the apparatus is fully treated, and it is 
shown that the elasticity cannot simply be worked out from the range 
length alone, as the rotation of the sphere; etc., have to be considered in 
strict mathematical’ reasoning. The mathematical theory, however, can 
be used” for this tables results; are 


1296. Elastic of Thick Plates. C. A. 
west Rendus, 180. pp. 257-259, Jan. 26, 1925.)—The author gives 
calculations showing how, from his solution of the problem of the elastic 
deformation of a uniformly loaded, contour-supported, rectangular thick 
plate, the other three cases of primary importance to the engineer—viz. 
that of a centrally loaded supported thick plate and those of a uniformly 
loaded ‘and a centrally loaded rectangular thick plate with the Contour 
fixed (in grooves)—may be obtained. The author points out that these 
four solutions are exact analogues of the ‘solutions given in-an earlier — 
paper [see Am. Math. Soc. Trans. 25. pp. 379-388 a gy eae 


Adhesives and Adhesive w. MeBain D. 
bai: (J. Phys. Chem: 29. pp. 188-204, Feb., 1925.)—Qualitative and 
quantitative examination, including tensile and shear tests, are made of 
a large variety of adhesives and materials. A joint between porous 
materials—such as wood, unglazéd porcelain, pumice, and charcoal—is 
obtained with the majority of recognised adhesives. This adhesion is of 
a mechanical nature, and results ‘from the solidification of the material 
im situ to form a solid film embedded in the pores. In a further, type of 
adhesion, shown by polished glass, fused silica and smooth metals, a specific 
interaction is involved between the smooth non-porous surface and ‘the 
adhesive, which may be chemical or adsorption or mere wetting. A 
joint appears’ to result in all cases from a liquid which wets a surfaceand 
is then solidified. The very strong metal-adhesive joints obtainable under 
suitable conditions support Hardy’s theory of specific interaction. to 
account for lubrication. Although gelatin and glue adhesives, including 
highly purified ash-free gelatin, are by far the strongest for wooden joints, 
there is no evidence of any specific interaction, such as adsorption with 
wood, filter-paper or viscose: Gelatin is adsorbed by fused silica, and 
unites smooth silica surfaces. Silicate of soda used between walnut.sur- 
faces exhibits a sharp maximum the 
VOL, XXVIII.—a.— 1925. TIN TOV 
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This maximum is by no means so pronounced with, surfaces, but 
occurs at approximately the same composition:’ The thinnest films 
yield the strongest joints, provided that complete contact is maintained 
with the surfaces. Most adhesives join smooth metallic surfaces, and even 


1298. ‘The Strength and Elastic Natural Salt. A. 
‘ial M. Lewitsky. (Zeits. f. Physik, 31. 7-8. pp. 576-583, 1925.)— 
Contrary to results obtained by H. Muller (Phys. Zeits. 25. p., 223, 1924) 
and Polanyi and Ewald [Abstract 8 (1925)], the authors find that the 
‘Strength of natural crystals of rock-salt is independent of the cross-sectional 
area.of the crystal. The increase of strength found by Miiller in the case 
of.crystals of small cross-sectional area is attributable to previous treat- 
ment of the crystals with water, which may produce after-effects persisting 
for as long as twenty-four hours. The conclusion reached by Ewald and — 
Polanyi that the increased strength of crystals under, water is attributable 
solely to lowering of the elastic limits and consolidation of the crystals 
by plastic deformation is disproved, as the tensile and compression elastic 
limits were found to have a constant value equal to about 920 grm./sq. mm., 
irrespective of the origin of the sample and the presence or absence of 
any ‘effect due to water." A sample which in water maintained a load 
equal to 4000 grm./sq, mm. without fracture broke when dry when the 

applied load was equal to 450 grm./sq. mm. For flexural stresses the 
temperature of transition from the brittle to the plastic state of the eisery 


1299. The Forces at the Ends of Vibrating String. Ww. H. George. 
(Phil Mag. 49. pp. 97-106, Jan., 1925.)—The forces at the ends of a 
vibrating string,.due to the tension of the string, are discussed as regards 
magnitude and frequency... The increase in tension due to change of shape 
whilst vibrating as related to length is calculated. Theoretical determina- 
tions and numerical calculations are made for the maximum tension for 
a. given amplitude, and the results referred to pianoforte strings... The 
effect of inclination of the vibrating string upon the longitudinal. 
normal forces at the ends of the string is shown graphically. The longi- 
tudinal component of double frequency is shown by calculations of the 
horizontal and..normal forces for steel wires of different characters, 
Reference is made to Barton, Raman, Berry, and other workers as sup- 
porting the above results. Finally, ~ anomalous occurrence of the 


Physik, 29. 6. pp. 360-366, 1924.)—If the period of a pendulum remains 
constant, then the logarithmic decrement should be constant, since the 
Tesistance to motion is proportional to the velocity. .. But experiment shows 
that the logarithmic decrement varies with the amplitude, and this varia- 
tion is ‘greater than can be explained by the change in period with 
in amplitude. The change in period with change in amplitude of 0: 125 
radians is only 1/1000, while the change in logarithmic decrement is very 
considerably greater. The in with 
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using’ a special pendulum’; “this had four’ 
rectangular ‘slabs mounted ‘on ‘it; ‘so that they could be rotated: singly 
about the pendulum 'shaft,\so as to present either an edge or a face to the 
direction of motion without moving: up ‘or down the pendulum). For a 
patticular arrangementof these slabs the change in decrement:was more 
than 100 %, while the change in period was less than 0+1 %. By altering 
the orientation of the slabs, it-was found that the logarithmic — 


‘Fluid Circulation round. Cylindrical Obstacles: ‘Dorothy M. 
(Phil. Mag. 49. pp. 240-250, Jan., 1925. )—A. discussion of the 
tion of a fluid outside a fixed cylindrical obstacle in the presence of one 
or more line sinks or sources when there is circulation round the obstacle. 
The problem of the presence of a single sink is dealt with initially in detail, 
and. the resultant pressure on the obstacle found by evaluation of the 


contour where: \ Ws + and on is the 


streaming past and round a "cylindrical obstacle. A contour 
integration along ¢ (the curve of cross-section of the obstacle) yields the 
result that the force on the obstacle per unit length is pkq in a direction 
at right angles to the direction of the undisturbed stream measured in 
the opposite sense to the circulation, where p is the density of the fluid, 
k the intensity of circulation, and g the velocity of the undisturbed stream. 
The paper is mathematical throughout, and concludes with the oa 
dynamic significance of the results, B. 


1302. Turbulent Motion: Se proce "Physik, 
6. 2. pp. 68-74, 1925.)—New fundamental formule for turbulent motion 
in fluids possessing internal friction are derived. . These are applied to 
turbulence ina circular pipe, and the results are in almost complete 
agreement with observation. .Moreover, transition states netwens turbu- 
lent and laminar motion can be obtained on this theory. o W. AR. 
ie 1303. Cinematographic Measurements of the Downward Motion of Splieres 
in a Viscous Fluid and alsoin Close Proximity toaWall. H., Liebster and 
L. Schiller. - (Phys. Zeits, ‘25. pp. 670-672, Dec. 15, 1924. Paper read 
before the Deut. Naturforscher u. Arzte, Innsbruck, 1924.)—Recent 
Géttingen experiments [see Abstract 1936 (1922)] have established the 
character of the resistance coefficients for the sphere in the region of the 
Reynold numbers (R = vdfv, v = velocity, d = diameter, vy = kinematic 
viscosity) 10® to 10®, and the present paper supplies data. for the smaller 
R values from 0:04 to 103 ‘by means of a’cinematographic method applied 
to falling spheres, The data are important for testing the recent Oseen 
theory. Experimental details, with data and curves, are included for 
steel spheres moving through glycerine, sugar solutions, and water. The 
concluding part of the paper deals with the influence of the ‘wall of the 
experimental vessel upon a sphere and i in close 
to it. H Ho. 


1304, The. of i Fluid Friction in Tractive 
Trains. A. -Talon.: (Comptes | 180.° 5, 
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work, particolarly of Stanton and Pannell, has established 
turbulent, R, is given by a form: R/pU? = q+ B/(UDjv)®*®, where U 
is the velocity, D the diameter, v the kinematic viscosity, and p the density ; 
a.and B are constants over the range of velocities dealt with. The for- 
mulas proposed for the resistance of trains are very diverse. They are. 
mostly variants on the form K + AU + pU%, but for different formulas 
there is no similarity between these coefficients. The curves are similar 
in form, and may all be represented by forms like the fluid formula given. 
It is suggested that there is a real connection between the two cases, since 
the train will carry with it a sheath of air which will set up a zone of tur- 
bulence. The value of K expressed in kilos. per ' ton (metric) — be oe 
lent to a loss of head in the fluid motion. _ A. Wh. 


1305. Impact of Solid Bodies with E. (Phil. Mag. 
49. pp. 451-456, Feb., 1925.)—The continuation of work described in an 
earlier paper [Abstract 12 (1925)}. The shadows of the splashes made by 
bodies of various shapes and coated with different substances are studied 
in the light of a rough theory of the forces acting on the liquid in the 
immediate vicinity. of the impinging body. If the surface tension of the 
liquid is high and the body is quite clean, only a small disturbance is 
produced, while if the surface is contaminated with oily matter any dis- 
turbance which may be produced is intensified. Bodies with flat noses 
or flat on the back always leave cavities in the liquids into which they fall, 
and these cavities become large when there is contamination of their 


1306. Obdiate Harmonics and their Physical Applications. 
J. W. Nicholson. (Roy. Soc., Phil. Trans. 224. pp. 49-93, Feb. 8, and 
pp. 303-369, Nov. 13, 1924. yao Bn' a brief introduction the author points 
out that the harmonic functions appropriate to the oblate spheroid, which — 
are of the form px({), or Qn(tl), where the capital letters denote 
the usual Legendre functions, have received but little attention, except 
C. Niven’s 1886 Phil. Trans: paper, which has little to do with these memoirs. 
The author develops an extensive anaylsis with far-reaching applications 
to problems, which in many cases are new. In other cases geometrical 
methods leading to serious limitations have hitherto alone been effective. 
The analysis is shown to be closely related with other methods, such as 
the Fourier-Bessel integral method. A general solution of the problem of 
a three-dimensional source of fluid on the axis of a circular obstacle is 
obtained. The remainder of the first memoir is mainly concerned with 
applications to electrical problems, such as: A charge + is on the 
axis of an oblate spheroid or circular disc kept at zero potential ;. to find 
the potential at any external point, and the charge induced. An infinite 
plane conductor at zero potential contains a circular hole, on the axis of 
which is a charge E ; to find the distribution on the conductor. Potential 
of a circular ring in a spheroidal harmonic series: A thin electrified ring 
is coaxial with an oblate spheroid; to find the charge induced on the 
spheroid when at zero potential, Other problems dealt with are the rela- 
_ tion between aperture and disc problems in electrostatics and hydro- 
dynamics, and, given a source on the axis of a circular aperture in an 
infinite plane wall in. an infinite liquid, to find the discharge of liquid 


through the aperture.’ 
VOL. XXVIII.—a.—1925. 
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problems of the electrification of 
xtensions of the andlysis for systems more than 


"1307. The Motion the of Flat 
P. Fatou. (Comptes Rendus, 180. pp. 366-368; Feb: 
1925.)—The motion of a particle under the attraction ofa flat ellipsoid, 
‘such that the momental ellipsoid is a Surface of revolution and the potential 
at a distant external point (R, i is by + 


AS 


Forces. H. J. E. Beth. (Phil, Mag. 49. pp. 447-450, Feb., 1925. )—It 
is shown mathematically that the stabilisation of unstable equilibrium 
having an even number of degrees of instability is always possible by 
‘means of gyroscopic. forces satisfying certain conditions which are deduced. 

The Notion of the of Mass. deduced. the 
forthe Addition of Velocities, H.. Malet. (Comptes Rendus, 

180. pp. 425-427, Feb. 9, 1925.)—A_ particle of mass m, moving with a — 
velocity v enters a longitudinal field.F. According to classical mechanics 
its velocity in time dé is increased by Fdt/m,, Hence applying the formula 
for.the addition of velocities we have v-+-du=(u +, Fdt/m,){(1 + vFdt/c2my), 
whence dv = F(1.— The. apparent. longitudinal mass. m 
of the. particle is therefore mof(1 — = Taking. account of 
‘the relativity of time intervals, it is shown that m = mo) A°. In a trans- 
verse field F the velocity of the particle becomes Vv? + )?(Fat)*/m,?. 
Assuming the conservation :of time, it follows that the particle: has an 
apparent transverse acceleration FAdifmy, whence. it follows that the 
apparent transverse mass of the particle.is same follows 

the Caleutation ‘of Perturbations.” W. Woltjer, Jr. (Zeits. Physik; 

31. 1-4. pp. 107-111, 1925. )—Particulars are given of two methods avail- 


-able for the solution of the system of partial differential equations occurring 


in astronomical mechanics in the ‘canonical ‘form dxifat = dF/dyi, dyfat 
= — OF/d%;, i = 1... n), where F can be expanded in powers of a para- 
meter jy so that F = LF pp, ‘the series being such that Fy; is a periodic 
‘function of the variables oh . Yn, having a period 27, when p S 1, and Fy 
is a function of wy “The one method of solution depends ‘upon a 
‘Suitable choice of sinition of the corresponding Hamilton-Jacobian partial 
-differential equation ; the other method is’ due to Delaunay, and ro 
285, Jan., 1925.)—The author ‘points out, in reply to E. Buckingham’s © 
criticism [see Abstract 2668 (1924)) of his paper [see Abstract 1059'(1924)], 
that he did not cast,;'and would‘never think of casting, the smallest doubt 
-on the value of Rayleigh’s use Of the argument from ‘similarity, but! ‘does 
VOL. XXVIII.—A 1925. 
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denty that this and. the: highly important work of the Aeronautics Staff 
of the N.P.L. has anything to do with ‘‘ dimensional analysis,” as expounded, 
by E. Buckingham and others. The insistence on dimensions and the 
neglect of similarity is the direct cause of the errors to which he drew 
attention—in fact, he would go farther, and maintain that the concept 
of dimensions is: totally useless, and, in view of its dangers, should be 
abandoned.» It was introduced originally to describe how the numerical 
value of-a magnitude would change with the units employed in measuring 
it, on ‘the assumption that the formal constants of the laws defining the- 
magnitudes would always remain unaltered. Experience has.shown that 
the assumption is untrue; physicists often find it convenient to change 
the formal constants rather than the numerical value. Moreover, units. 
are now so standardised that the results of any change. that ever occurs. 
can be and are tabulated in detail; there is no need to consider how they 
can be deduced. The use of dimensions. in checking an equation by 
examination of the dimensions of its two sides has also proved worthless, 
for equations which do not satisfy the criterion can be found in the writings: 
of the most eminent physicists. G. W. pve T.. 


1312. Quantum Dynamics of Degenerate Systems. “A: M. Mosharrafa. 
ig Soc., Proc. 107. pp. 237-246; Feb. 2, 1925.)—For degenerate condi- 
tionally periodic systems the quantum restrictions are suggested to be of 
the form’ Y; = jh, where Y; is a particular adiabatic invariant. An 
application 58 the Stark-effect: for the hydrogen atom is given, and the- 
adoption of half-integral orbits is demonstrated. The results are consistent, 
and it is suggested that numbers arise in 


1313. Rhombic, Rotating in 

vu. Grudeli. © (Accad. Lincei, Atti, 33. ii. pp. 401-404, Nov. 16, 1924.) 
—The model proposed by Bohr for the neutral hydrogen molecule repre- 
sents a rhombic system endowed with ‘a uniform rotatory motion, but with. 
the plane of the rhombus passing through the axis of rotation. The author's 
object is to demonstrate the existence and structure of uniformly rotating 
rhombic Rutherford-Bohr systems, each one situated in a plane ateright | 
to its own axis of is entirely: mathematical. 


1314. The of BC. Rey. “(Indian S00, 
pp. 133-139, Dec. 31,:1924.)—Boron is trivalent in its halogen derivatives 
and in. most, of its other. compounds, In a number of compounds, how- 
ever, it is pentavalent,.and structural formule are given to illustrate 
and a number of.other substances, including the hydrides, in which the 
group :B): B:, which appears to be a fairly stable one, occurs. According 
to Bohr’s theory, the boron atom consists of the helium structure of two. 
electrons in uni-quantum orbits, and in addition three electrons in two 
quantum orbits of type 2; these three electrons can each “ share the outer 
ring of three halogen.atoms, thus.completing their octets.’’ On the other 
hand, five, additional electrons can gather round the boron atom (in two- 
orbits), completing the. octet; this will. give a negative valency of 

ve,., The .Lewis-Langmuir., theory of fixed electrons leads to similar 


results, and is made use of mainly by the author, as it is more suitable for 
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with the five -H nuclei arranged: externally, would be unstable on: account 
of the mutual repulsion of the numerous H nuclei. Such a repulsion is 
indicated in the values of the mean collision area of various ee hydrides 

“1315. Quantini Defect D. R. Hartree. (Phi 
Mag. 49: pp. 390-396, Feb., 1915.)—-This paper is a: criticism of a paper 
by Li A. Turner [see Abstract 128 (1925)}, in which the latter proposed:an 
alteration of the assignment of principal ‘quantum numbers. to certain 
terms of atomic number greater than 28... Hartree’s conclusion: is: that, 
not only is there no demand for the proposed alteration, but further that, 
at any rate in most cases, Bohr’s quantum numbers for terms a 

1316. A ‘ors the: Weight The 
Inseparability of the Isotopes by Fractional Crystallisation. P.L. Robinson 
and H. V. A. Briscoe. (Chem. So¢., J. 127. pp. 138-150, Jan., 1925.) 
—The total number of crystallisations made was. approximately 2700, and 
in this way a head fraction (most soluble) and tail fraction (least soluble) 
weré. separated.’ The atomic weights of these two fractions were: deter- 
mined by precipitating with silver nitrate, and were found to be practically 
identical, the mean of the two values ‘being 79-914 + 0-010. There was 
thus no separation of the isotopes and no real difference in solubility 
between the two fractions. The result is compared with that obtained 
with the hexahydrated nitrates. of lanthanum and neodymium; the 
molecular solubitities are 0-46520 and 0-46515, but in spite of this about 
1600. crystallisations as double ammonium nitrates and about 1300. as 
simple nitrates produced a: number of fractions of neodymium free from 
- appreciable traces. of other earths: In ammonium bromide hydrogen 
and nitrogen together form less than 20 .% of the. salt, and the two 
isotopes Br?® and Br®! are present in nearly equal proportions, and differ 
by 2-2 % in atomic weight. The fact that they are not separated 
in the above experiments supports the theories of Bohr and of Bury, 
which ‘assume ‘that the additional electrons in the atom of the heavier 
ofa pair of rare earth metals ate less intimately associated with the — 


(Romaptes Rendus, 180. pp. 409-411, Feb. 9, 1925. )—Remarks relative to 
a note on this subject by J. J. Trillat [Abstract 1006 (1925)}. The author’s . 
_ views onthe ‘ smectic ’’ and crystalline structure of fatty acids and ‘soaps 

are defined ; the meanings given ‘by Trillat to “‘ smectic,” crystalline 
and amorphous states are criticised, as well as’ his conclusions relative to 

the Mother Liquor. P. Gaubert.. (Comptes Rendus, 180. pp: 378-380; 
Feb. ::2,- 
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materials has been studied by coloured substances. The complex crystal 


is either a regular grouping’ of the two substances or a solid solution. 

1319. The of Carbides oid Nitrides. 
K. Becker and F. Ebert. (Zeits. f. Physik, 31. 1-4. pp. 268-272, 1925.) 
—TiC, TiN, VC, VN, ScN, ZrC, ZrN, NbC, NbN and TaC crystallise in 
the cubical system, and all contain four molecules in the elementary cell. 
Whether the structure was of the rock-salt or the zincblende type was 
worked out for ScN, and it was found that the former structure gave 
intensities of the interferences agreeing with those observed, which was 
not the case for the latter structure. The lattice isan atomic one. MoC, 
WC and TaN do not possess cubical symmetry ; their structure cannot 
be determined from the Debye-Scherrer diagrams obtained by the authors, 
though certain conclusions can be come to in the case of TaN. It is prob- 
able that both this nitride, which contains 6-9 % of N, and another 
containing 3 to 4% produced by the heating of the tantalum wire 
in a nitrogen-filled incandescent lamp, consist of an irregular compound 


of unknown symmetry and a solid solution of N, in tantalum, the tantalum _ 


— being expanded by the addition of A. 


1320. The Lattice Theory of Tons: G. 
f ‘Physik, 31. 1-4: pp. 219-223, 1925.)+-M. Born has already suggested 


that many of the failings of the lattice theory may be due to deformation 
of the ions. The author takes up the suggestion, restricting himself, 
however, to regular diatomic molecules of the D-lattice (type NaCl, CsCl, 
and ZnS). The main facts of the theory are considered without great 
detail, and it is shown that distortion of the ions is essential for the explana- 
tion of the phenomena: The former rough statements could not produce 
the necessary calculations in a suitable way, and the influence of electronic 
configuration has to be taken into account. By these means the effects 


pp. 53-54, Feb., 1925.)—-E. and F. Miiller (ibid, 30. p. 493, 1924) having 
proposed a three-dimensional model based upon the electronic theory, 


the author briefly describes his own model. _He assumes with Kossel — 


attractive and repulsive forces and electrons distributed on ‘shells. The 
model is of high symmetry and electric stability, and explains certain 


Polar Bond. B.H. Wilsdon.: (Phil. Mag. 49. pp. 354-369, Feb., 1925.) 
—It is assumed that the free valency orbits of uncombined atoms must 
have identical or harmonically related frequencies before they can form a 
chemical bond. A change of frequency without a jump in the principle 
quantum number, may be produced by precessional rotations due to a 
magnetic field or to nutation due to an electrostatic field. Bonding 


brought about by a magnetic field will correspond to a non-polar comibina- 


tion, and by an electrostatic field to a — it es — 
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the change in kinetic energy from:a knowledge of the natural 1c 
of uncombined atoms, and. the: heats of formation: of non-polar. compo ids 
can be caleulated.’. The available-bond energy: will only represent; the 
change! of kinetic energy on combination if no energy is used in distorting 
the molecule. The formation of the H, molecule is a case in point, and 
the heat. of dissociation is: calculated as 77-55:cal.. Langmuir’s:value is 
85, and that of Franck and Knipping 81. Similar. agreements are found 
in the cases of Cl, Br and I. In the case of more complicated atoms, 
where the moment of the atomic trunk is not zero, it is possible to consider 
the distribution of energy as corresponding with what exists in the anoma- 
lous Zeeman-effect, and it has:-been possible to-calculate the heats of 


dissociation of the; halogen hydracids, 


1323. The Theoryaud, the. Formation: of Molecules. M. Born 
J. Franck. (Zeits. Physik, 1925. )—-When 
neutral: atoms.combine the. theory is generally. similar. to the. classical 
one, and little can be said about the probability. of an electron spring 
taking place or of the electron springing back again. Even if the. energy 
is not sufficient to ionise the atoms, no stable union takes place without a 
triple collision, since it is infinitely improbable that the quantum energy 
of the completed molecule should agree with the energy of the atoms, or 


that the quantified rotational impulse of the molecule should agree with 


the value of this quantity for the atoms. For a. certain distance in the 
cometary orbits, during the time of collision, the electron system. of.the 
two atoms .is the same as in real molecules... These are only distinguished 
from the former by the fact that radial motion and rotational impulse 
are quantified ; hence the emission and absorption. of: light by two atoms. 
during collision will take place in the same way as in a true molecule, 
but with non-quantified vibration and rotation; they can be spoken of 
as forming a ‘‘ quasi-molecule.’”’ A number of spectral phenomena which 


indicate the existence of such quasi-molecules are discussed, including 


those in metal vapours. The question of the existence of chemical affinity 
between the atoms of the rare gases is considered ; these show cohesion: 


at very low temperatures. It is suggested that a condition is to be 


regarded as a case of unstable equilibrium when, with regard to the radial 
degree of freedom, no additional stationary quantum state, not even 
one quantum vibration, is a case it is there 


“1324, The of ‘Electrons Within: a Metal. E. Hall. 
(Nat: Acad. Sei., Proc. 11. pp. 36-38, Jan., 1925.)—The author is of opinion _ 


that’ Boltzmann’s equation, connecting the number of. atoms. and the 
‘number of free electrons with the work required to release an electron from. 


an atom within the metal, should be limited to cases in. which, apart from 


_ the influence of ¢, passage of a particle from state A to state B is neither 


more nor less difficult than passage in the opposite direction. . The third 
law of thermodynamics does not: seem to apply to the case. of the, free 
electrons within a metal; there appears to be an essential. mechanical 
difference between the condition of the ions within a solid metal and that of 
ions in a liquid solution. .The author has assumed, in framing a theory of 
electric conduction in metals, that the number of. free electrons-may in 
some metals be 2 or 3 % of the number: of atoms, at. 
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The’ ionising potential in many metals studied varies: from 
ab ‘volt ba? cobalt to about 4 volt in ‘iron ‘at 0° much 
Hutbure and G. Breit, (Phys: Rev: 26) pp. 198~196,' 1926.) 
Theoretical deflection of beam of electrons by electromagnetic radiation. 
—Assuming (a) the theorems of ‘conservation of energy and momentum, 
and (b) the agreement of the light quantum theory with the wave theory 
in their estimates of ‘the radiant; energy scattered in’ various “diréctions 
from ‘a beam of ‘electromagnetic radiation by a group of electrons,” it is 
shown that the total momentum transferred to the electrons is the same 
on both theories and that Avjv = (87/3) (e4/m*ctv?)Ip, where / is the distance 
travelled through radiation of density p, and ¢, m are in'é.s.u. Even under 
very favourable conditions Av/v' is only about ‘hence the deflection 
of the beam electrons would ‘be too small to detect experimentally: In 
case only certain electrons are deflected, experimental a#tangements such 
as are te observe make these visible: 


1326. The Analysis of Elecivon Orbits: F. Hoste (Phys: 
ieee: ‘25. pp. 174-186, Feb., 1925.)—-Harmonic analysis of penetrating 
electron orbits in the Bohr atom has been ‘effected on the assumption that 
the outer segments of such orbits may be consideréd as parts of Keplerian 
ellipses and that the penetrating part of the orbit, which is traversed in a 
time short compared with the period of the Keplerian motion, may be 
represented arbitrarily as a continuation of 
Fourier series is written in the form PROLTREIEE 


the for the amplitudes is 


axis of the outer segment, ofw = ratio of. frequency 
of precession to the frequency of Keplerian motion = 27 times angular 
sépatation of outer segments; p=* + a/w;\€ is the eccentricity of 
outer segment ; e’=V1—e% The ]’s are Bessel functions of the first 
kind. Tables are given of the values of C, for «= 0-3; 0:6, 0-866, 1, 
atid ofw' = 0, }, 3, 3, 1. The'error involved in the method may be large 
for high order harmonics or small values of €. In the case of some orbits 
of sodium (3, 3, 4,, and 5,) the calculated values of the main coefficients 
agree fairly well with values obtained by Thomas from spectroscopic data 
by the method of Fues. Applications of this ee to ey relations 


1327. The Electrical Constitution wi the Ether. M. 
R. Ferrier. (Comptes Rendus, 180. pp. 427-429,.Feb. 9, 1925.)— 
_ The ether is considered to be composed of bere ae of. which is in 
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- motion with a constant velocity relative to its neighbours, so that the 
ether as a whole is characterised by a slow motion of dilatation, The 
- specific indentive capacity of such an ether is unity, and transverse waves 


Matter and Radiation QO. Lodge. (Wireless, World adi 
Rev..,16. 610-617,,, Feb. 4, Engineering, 119. pp 
Feb, 6,19 995) 5.)—-The author. reviews briefly the subjects of atoinje 
the. production of. radiation, photoelectricity, thermionics, radio-telephony, 
_ the. possible interconversion. of matter and energy, and the ether theory. 
_ Vision. and. the growth of vegetation are considered to be Photoelectric 
‘ phenomena, The author expresses doubt as to the possibility of the 
production of radiation by the mere change of direction of motion of : an 
electron. The energy of matter is kinetic ; that of the ether is potential, 
Energy passes continually from matter to ether and back again, The 
ultimate object of physics is to explain all material phenomena. first in 
terms of electricity and magnetism and then these in terms of ether. 
‘The author suggests that the electron is an “ ether vacuum,” its elect ric 


PP. 22-128, Jan.—Feb., 1925.)—The history of optical theories show that 
scientific thought long hesitated between the emission hypothesis. and the 
wave theory; these two views are | therefore without doubt less opposed 
than they appeared to be, and the development of the quanttim theory 
seems to confirm this conclusion. Guided by the idea of a general relation 

between the notions of frequency and energy, there is. introduced in the 
present mathematical paper a periodic phenomenon (of a nature to be 
hereafter defined) which connects any isolated quantum of energy and 
which depends upon its magnitude as expressed by the equation of Planck- 
Einstein. The theory of relativity leads then to an association between 
a uniform motion of a particle and the propagation of a certain wave 
-of which the phase advances in space with a speed exceeding that of light. 


The principle of Fermat applied to the wave is shown to be identical with | 


--the principle of least action applied to a moving particle. The rays of 
light are identical with the trajectories | possible to the particle. 
These ideas are then applied to the Bohr atom of hydrogen, consisting 
-of proton and electron moving, in circular: orbits about their common 
centre of gravity. 


“1330, On ‘the Theory ‘Axially” Einsteinian Fields. 
. Straneo, (Accad. Lincei, Atti, 33. ii, pp. 404-410, Nov. 16, 1924. )— 
| ing his investigations on previous work by Levi-Civita, the author 
-attempts to obtain expressions for the Einsteinian gravitational equations 
for systems . of masses symmetrically distributed about an axis, The 
_greater part of the paper is taken up with discussion of the mathematical 
methods employed. _ In a future contribution he intends to give examples 
examine the results obtained various authors, 
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3331. ry Colours due to ‘Thin Films on Metals. U. R- Evans. 
ek Soc., Proc, 107. pp. 228-237, Feb. 2, 1925.)—An experimental — 
examination is made of the objections raised by Mallock and by Raman 
to the generally accepted view that the colours of thin films of oxide, 
sulphide and iodide on metals are due to interference effects. Mallock’s 
failure to alter the colours of tempered iron by polishing the iton is. 
ascribed by the author to uneven rubbing, the film being removed at. 
some points and left intact at others. It is shown that the colours can 
be changed when the thickness of the film is uniformly reduced by 
kathodic treatment in dilute HCl. Raman’s statement that the structure 
of the film is granular is disproved by obtaining the colours on lead, 
whether the oxide film is molten or solid. These oxide films were lifted 
off the lead and examined microscopically, but ‘no granular structure 
was detected, while the colours by transmitted light were complementary 
to those by reflected light as required by the interference theory. 
Reference is recent. by. Mason [Abstract 317 and 

1332. ‘The Physical. Definition of ‘the Colours 
T. ee (Phys. Zeits. 26. pp. 185-187, Feb. 1, 1925.)—The colour 
perception theory of W. Ostwald was strongly attacked by K. W. F. 
Kohlrausch in 1920, and although O. Meissner teplied to him, no com- 
plete answer has been as yet given to Kohlrausch’s objections. Ostwald 
showed that to define pigment colours it is possible to use the three 
conceptions colour tone, white content, and black content, the amounts. 
of these three constituents fixing the colour of the body investigated. It 
is, of course, possible instead of these three elements to use others, e.g. the 
colour tone, Farbion, the purity and the brightness ;, it is then necessary, 
however, to define the meaning of the term brightness physically, which 
is not very easy, as mE v. Kmries has recently shown [see Abstract 815 
(1925)]. The author is of the opinion that the facts can be more easily 
_ explained by means of the Ostwald theory ; ‘he proceeds to describe 
certain features of the theory, including. Ostwald’ s assumption that 
bright pigment colours contain a certain proportion of black, which is 
the same for all the ‘‘ cold” colours. O. Meissner has shown that the 
latter assumption is incorrect, and curves gre given showing the black 
and the white contents of Ostwald’s different colour tones as found by 
him, Various other difficulties in connection with the theory are pointed 
out. [See E. Schrédinger (ibid., Pp. 349-352, May 23, 1925).] H.N, A. 


1333. Absorption of Light and Quantum Theory. 
ac Polonaise des Sci. et des Lettres, Cracovie, Bull. No.'1, 2a. pp. 21-28, 
an.-Feb., 1924.)—The paper is an attempt to show the possibility of 
accounting for the real absorption of short electromagnetic waves of 
the order of light waves, in accordance with the quantum theory, by the 
transformation into heat of the pressures exerted by the waves upon 
the molecules of the absorbing body, ceenesng# as erica resonators. 
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On its way t6’the spectograph’ bya silver surface whose. 


that ‘the: laws of. the-electro- 
tietic waves bre entirély of statistical type. Ge 


“1884. A: New Method of Examining th of Pa earls. 
(Co mptes ‘Rendus, 180: pp, 433-436, Feb, 9, 1925.)—1 © principle of the 


method) which: is here, described: in, detail consists in observing the 


material immersed in a liquid which, i? a, Suitable index of refraction 
and ‘strongly illuminated from. below. The reflection 
the ‘By the it.is, possi e to see irectly 


Certain Organic Liquids. (Ann. d. Physik, 76) 4° 306+ 


402, Feb., 1925, I. Wertheimer [Abstract 472 
(1923)] have carried out. experiments on, the itfluence 6f pressure’on' the 
refractive .index. of certain organic liquids” and’ the’ author” tised 
essentially the same method except for a ‘slight’ en ‘allowing — 
the two sets bands to be brought into” 

and C,H for which the ‘results are’ given.’ Deter: 
minations have also been de of the réfractive indices Of these liquids; 


using the method of minimum deviation. The calculations made of the 


“1336. faci W ave! Spherical Interface. 
I. Roman 26. pp: 6502567; April; 1926.)--The transforma- 


ha andthe’ vector ‘equation tte 


Plane wave incident on hike (2) wave 


| 3). erical wave on plane surface, and (4) spherical wave on 


is ‘calculated, and’ this is teduced “tisual formula; by 


Temperature “Of Anomalous: Reflection, oh ‘Silver, 
M. dé Sélincourt. (Roy: Soci; Proc. 107. pp.:247-254, Feb;, 2, .1925.)— 
By ‘observirig'the shift of the band of reflection. of silver (in, the 
about’'3200 with temperature, the author endeayours.to obtain 

The ‘experimental method ‘consisted in photographing; the. spectrum 


I 


could be varied. The resulting blackening of the photographic plate 


- ‘was measured photoelectrically. The effect observed is of the order 


that would be expected if; the electrons moved. sympathy, with 


atoms ‘themselves, though the latter view ‘is: scarcely tenable, as the ic 
must be presumed ‘to carry’ a charge, which cannot, v 
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of compressibility, using formule by Beer, Newton and Lorent 
agree with those obtained Dy direct experimen vw, M. 
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1338. Depth: Hilision in Pictures. A. Ames, (Optical of 
J. and Rev. Sci. Inst. 10. pp. 137-148, Feb.,..1925.)—Describes 
different methods of increasing the illusion of depth in a single picture, 
viz. (1) use of only one eye; (2) use of an iconoscope, by which’ the 
parallax effect in ordinary binocular vision is eliminated ; (3) viewing 


from’ a considerable distance; (4) artificial alteration of the convergence 


of the eyes by the tise of prismatic spectacles ; (5) viewing through a 
small hole, some 2 mm. in diam., held close to: the eye ;.(6) changing the 
eye accommodation by the use of lenses ; (7) blurring of one image when 
binocular vision ‘is employed ; (8) viewing by reflection in a mirror; and 


we (9) viewing under’ conditions of abnormal rotation of the: visual. im ages 


-. about the axes of vision. The best combination is that of (1), (4), re 
(7) and (8). The explanation of the effect is that the causes contributing 

- to depth perception are of two classes, objective and subjective. In the © 

- former .class are (a) scale or perspective, (6) known forms or relationships, 


fe (c) shadows, and (d) aerial. perspective. | ‘The latter class includes 


(e). accommodation, (f) characteristics of the retinal image as regards 


diffusion, ete., (g) convergence, (h) the true parallax effect. The effect of 
_ the methods of producing depth illusion in a single picture is to eliminate 


the subjective causes, so that the objective causes have full play. Thus — 
‘the sense of relief produced by such factors as scale, shadows and aerial 


perspective of a picture are not destroyed by the subjective factors, which — ae 


1339, Period of Undulation i in Vision. icleitman and H. Pigron. 


te (Comptes Rendus, 180. pp. 393-396, Feb. 2, 1925.)—Shows' that the 


- Maximum time of undulation for the blue, observed by Broca and 

_ Sulzer and by Haas, was’ a rod effect. The general law connecting 

speed of establishment of the equilibrium sensation V with the intensity 

1 is: V = @log + K, where a, and K are constants, The values of a 

are as follows: White, 15; bite 


rod), 27-3, Ww. T, W. 


1340, Notes om Diffraction s. (Phys. 
Rev. 26. pp. 208-210, Feb.,. 1925.—Three. simple diffraction experi- 

ments.(1) In the crossed shadow of a rod and a wire grating, in a 
beam from a point source, the shadow of the lines of the grating tend to _ 


te become normal to the rod, the dark lines broadening.and the bright lines _ 
narrowing down to a point in. the process of bending... (2). The pin-hole_ . 


image of a circular :aperture.crossed: by a number of parallelneedles 
shows “‘'pin-cushion”’ distortion.» The bright: lines narrow. down near 
the ends where they meet the circumference and tend to.become normal - 
to the circumference: (3) A spherical edge introduced between a pin- 


_ hole’ source and a lens causes unsymmetrical broadening of the image os fh 


| 


134k, Brown Corona andthe. Diameters of Particles, 
(Roy. Meteorolog. ‘Soc., J. 61. 1-6, Disc,, 21-24, 


is made to. Ray’s. theory of coronz produced 


-water-drops of ‘a particular ‘size {see: Abstract 1823 (1923)}.. This. 


applies for monochromatic but an lunar corona 
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other colours. ‘Through colour filter the corona appears indistinet; 
Perntéer! and Exner’ advised’ measurements on the red ring surrounding 
the. chestnhut-coloured ‘ting, but: this not always visible, and.thus.the 
author always tieasured on the latter... Four different forms of apparatus 
were ‘employed, and for diffracting objects ase. was made. of Hoffman 
steel’ balls of ‘gy in: diameter, an opaque photographic. negative:with, 

nurherons clear discs, holes in thin brass, and lycopodium powder. 
the measurements the is given 


likely the -smallest cloud-droplets of 2 ‘microns 
20 microns diameter, R. §$, 


4 


Roberts. (Phil. Mag. 49. pp. 397-422, Feb., 1925.)—-Aqueous solutions 
of certain Co and Ni salts show anomalous rotary dispersion at their 
principal ‘absorption-bands ;. this. anomalous.rotary dispersion is, much 
stronger’'for the» Co: solutions’/than «for the: Ni- solutions. ‘The, high- 
frequency electrons in:Co solutions, as. well as, in KsFe(CN)., give rise 
the négative rotation displayed by these salts...The rotary dispersion in 


special form of telemeter, due to Société Onda et de Mécanique 
and a tac B. 

Soc. of America, J, and Rev. Sci, Inst, 10. pp. 149-156, Feb., 1925.)— 
A new non-intermittent sensitometer has been constructed which ‘con- 
sists of two sector wheels rotating about the same axis at different angular 
speeds. Duting the exposure theilarger disc makes only one revolution. 
In ‘this ‘interval the! small disc: makes ‘many: revolutions, but the large 
wheel ‘covers the photographic material except: for.one revolution,of the 
small wheel. "With the ordinary:sector wheel sensitometer the exposure 
range’ is rately more than 256 to’ 1, because of the difficulty of cutting the 
wheel.” It is shown that by using two sector, wheels the exposure,range 
may easily be increased to 16,384 to 1. ..Am.extension, of, this, principle 
to three discs would not involve any serious mechanical difficulties and 
WOuld inérease the éxposure range to more than 
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$986, Precision! Photometry. ..G.. R. 
‘(Optical Soc. of America, J..and Rev. Sci, Inst, pp. 157- 
167, ° 1925.)After ‘discussion of. the advantages of physical 
densitometers and microphotometers over the older types using the eye 
exe: sdramarised. ‘The conclusion .is' reached. that. the. thermo- 
electric’ densitometer'is' most accurate, for direct-reading work, while 
_ the’ photoelectric’ cell is best adapted for the null. method.. The. dis- 
advantages of the ‘thalofide céll and the selenium) cell seem..to. outweigh 
their only advantage of large currents. A simplified standard type of 
direct-reading densitometer is described, with vertical’: : System, 
in which accuracy equal to ‘the best claimed for _the photoelectric 
‘null method, 1/10°of 1%, was attained: The sensitivity was such - 
that 1000 mm. deflections on an easily read scale were obtained 
through a clear plate with a slit'0+05 ‘mm. wide; using only 20: watts in 
a lamp rated at over watts. A’ single: easily constructed, thermo- 
couple was used with a low-resistance d’Arsonval galvanometer.);;Curves 
pe given showing the gradual improvement of deflection steadiness, 
m ‘variations’ of 2% ‘to almost complete: steadiness, Las. “various 

etision for ‘Liquids: | Aw (Rev. 

24-27, 1925:)—With ‘this: apparatus. the .deter- 
tiination’ of ‘the index’ of refraction of a’ liquid results: froma, measure 
of the Tittiting arigle of ‘en into the liquid of@:ray which falls.on it.at 
grazing incidence: This fay is received by a:spécial prism and the angle 
found on a method explained by aid of diagrams. The Bie is 
special celle the table, E. H. B. 
_ 1347. Institute of Optics: Theoretical and ‘Applied. A. de G. de 
Giiche; (Rev. d’Optique, 1925.) Describes ,with 
three plans of the different floors’ the iaatieatingt-Optite now established 
E, H. B, 


426, Feb., 1925.)—Mathematical deduction, ut 


pletion, ot general, formula for.the particular ,case, where 
the primary light wave is given bys we. AOD. 


tet 


“880. Velocity of. Light.» ‘Thisring. (Zeits, Physik; 1- 

Sp.’ 199-198, ballistic» theory Abstract 1410 (19 

dds results at ‘variance observation: The double-star, data 

compiled by Lick Abstract .1028 (1925)].,. tell 
clusively against it! Ta!) dmy-covent 

ation (of light “froma: moving’ source:is less than, one-millionth, the 

(Zeits. f. Physik, 31. 12. pp. 920-921, 1925.) 
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1352. Spectroph (Optical: Soc:..of America, J, and. .Rev. 
Sei) Inst 469-241, Feb.) report, of 
America; contains ‘a complete résumé iand:: bibliography. (130.,.entries) 
of ‘the whole Subject! The: terms used the /subject are first, defined, 
and a momenclature for transmission terms is suggested. The: specifica- 
tion ‘of colour is: described)\‘and; the. different. ‘‘ whites ’’...used 
enuinerated. third :section: of the report deals with spectrometers 
and spectrometry, including: calibration; 


1ete an | indicates the particular advantages ‘had 
type.“ In the sixth section the photographic, photo- 
tic Méthods are described. ‘Tn ‘the: seventh ‘séction 
of conversion from spéectrophotometti¢ to ‘colorimettic’data 
are’ described and tables are given for'(1) the relative elementary colour 
at,each, wave-length, )(2) the visibility. function as now adopted 
internationally,.and) (3), the.relative energy distribution throughout. the 

Photoelactric, of? and PB. Waguet, 
(Comptes Rendus, 180. pp..59-61, Jan. 5, 1925,)-—Describes the 
of, measurements made,.with photoelectric; cells, on, the. relative, candle- 
powers of. sets of standard lamps operating at certain definite efficiencies, 
The variations obtained in the poeasurenents did. not exceed 1%, while 
the photoelectric. with the values to. the sat 


“1354. ‘Conditions Governing. ‘the ‘Silver Bromide Grain 

during ..F. Davidson. (Phot, J. .65,, pp. 19-28; Disc., 
29-31, Jan... object, of, the, work, was, the. determination, of 
the change which AgBr undergoes on development, Single-layer plates 
were used, Development does not start in all grains simultaneously ; 
there appears to be a separate induction period for each class of grain ; 
but’ it; starts, as previously noticed, at centres on, the surface. These 
centres enlarge, join together, and the whole: grain becomes blackened. 
In some emulsions there is a definite tendency for grains to develop in 
pairs or large clumps, To find whether there-was some definite relation- 
ship between the increase in size of the grains and the speed and 
character of the plate actual measurements of grains were made before 
and after development, With a slow emulsion the increase in, grain 
size is,only about 0-9°%. In medium rapidity type the change of shape 
is. more. marked and an average increase of 16%. With the fastest 
emulsion now obtainable thére was a very marked increase, in some cases 
It..is found that the increase in. av on 
clopmentis directly proportional to the H. and D. sp speed, E.G. 


avons. Determination of Intensities on Photographic Plates. G. Hansen. 
(Zeits. Physik, 29.6. pp. 856-369, '1924.)-A device’ is described for 
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| blackening of calculable relative intensity. The. relative. intensities are 
claimed to be independent of the colour of the light. and independent 
of its constancy, since all the strips are blackened at one and the same 
exposure. Light’ passes through a screen having a special aperture; 

then through a cylindrical Jens, with its axis vertical ;. and finally through 
a double-convexAens on to: the photographic plate. The screen and this 
lens are arranged to be in conjugate positions with respect to the plano- 
convex lens in between: Thus the plate is illuminated with light whose 
intensity depends upon the length of the aperture through :which it has 
passed, ‘so that such a screen as shown would give rise to four strips of 
differing intensity upon the A is as 


1356. Some. Applications of in 
with Special Reference to Photomicrography. A. Logan. (Phot, J. 65. 
PP. 9-16; Disc.,, 17-18, Jan., 1925.)—The paper is a sketch of 


for photomicrography and macrography. 


“1357. Standard Development. W. Clark. “(Brits Phot, 
Lab. Comm. ‘No. 41. Phot. J. 65. pp. 76-89, Feb.,; 1925.)—The 
object of this address is to provide a starting-point for a thorough dis- 


cussion of the most suitable method of development of the exposed plate 


strip, . fd, with this object in view, the following concrete proposals are 
ide: (1) The strips ‘employed should ‘be cut out of the middle of a 
large plate, to eliminate the edge effect, and should be backed for exposure. 
(2) Plate strips should be soaked in distilled water for a definite time and 
at a standard temperature immediately before development, say’ 5 mins. 
at 18°C, ' (3) Development should be by the dish ‘method, using a deep 
dish and a good bulk of developer, 4.¢. 100 to 150 ¢.c. for a deep quarter- 
plate dish. (4) 1f made of metal, the developing dish should preferably 
be of silver or silver plate ; glass, however, is the most suitable material 
to use. (5) The temperature of the developing apparatus must ‘be miain- 
tained at an agreed standard, which is represented by a fairly average 
value of the annual foom-temperature’ in’ temperate countries, say 
18°C. (6) During development the rule stated before must’ be observed, 
i.e. the plate must be so treated that the products’ of development are 
swept from ‘the plate surface and distributed throughout the developer 
as soon as they diffuse out of the film. This is ‘best accomplished by 
actually sweeping the surface of the plate, and the use of a soft brush 
has proved practically to be best for this purpose ; mere rocking and 
eddying is insufficient. (7) Use ‘a pyro-soda developer ‘containing no 
bromide. A formula similar to the standard’ adopted by Hurter ‘and 
Driffield should ‘be satisfactory, with the exception that léss pyro is 
preferable. (8) Fixation’ should “be in an acid thiosulphate bath of 
about 40% concentration of thiosulphate. (9)°The plate is preferably 
washed under a spray. (10) Before drying, the gelatine surface should be 
swabbed over with a piece of cotton-wool, and drying should be in ‘still 
air at constant‘ standard | humidity and temperature, the plates ‘being 
horizontal and emulsion side uppermost. {See Abstract 1157 (1924).) 


if 


“1358. The Principle and the Polarisation af 
Lights. Heisenberg. (Zeits. f. Physik, 31. 7-8. pp. 1926.) — 
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Of Poltvised’ Fluovestende' of: Viscosity). F. 
Perrin: (Comptes Rendus, 180. pp.-681-683, -Feb, 23,1926.) —Light 
(1621), and the amount, which is small for aqueous solutions; becomes 
; tin more viscous solvents. The author explains this phenomenon 
by assuming the molecules of the fluorescent body to behave. as electric 
oscillators, which, according to their orientations, absorb more. or less of 
the extiting light. These excited molecules must have orientations 
distributed around a certain direction. In ‘a ‘very' viscous medium 
the ‘oscillators’ re-émit polatised’ spherical waves without’ change™ of 
Site tied and the fluorescent light will therefore be partially polarised. 
between the. instants of absorption and emission,’ and’ the rate of 
polarisation ‘will diminish. The paper, which is entirely mathematical, 
stablishes ‘for the case of a circular oscillator that the rate of polarisation 
is a homographic function of the viscosity, inereasing from 0:ito } as 
the Viscosity increases from zero to ‘affinity. The ‘theory isin excellent 
accord with recent measurements by Lewschin [Abstract 2734. betes 


Burger, (Zeits. .f, Physik, 31. 5-6. pp, 355-361, 1925.)—The authors 
show. that. conclusions of the ‘Sommerfeld-Heisenbetg theory ‘of 
multiplets.are in, agreement. with “experimental measurements, and 
general formule. ‘are now given, which permit intensities to be predicted 
where, the. summation Tules ‘insufficient. [See 


jocks, Physik, 6. 1. pp. 2-11, 1925.)—Measurements of the relative 
intensity of lines of doublets and other multiplets are of equal. importance 
from the aspects.of:the quantum. and.intra-atomic theories to precision 
measurements of the wave-lengths of line spectra. Such intensities are 
related..in terms of whole. numbers, and a, theory is developed to explain 
upon the quantum-atomic. theory..the occurrence. of. multiplets, The 

1362. dion: of and: Molecules. to, Light-Emission ‘under 
Radiation. A. Terenin. (Zeits. £. Physik, 31. 1-4. pp. 26-49, 1925.)— 
Optical stimulation of atoms consideted ‘and applied to Cd, T1,,Pb,) Bi. 
The full ‘spectrum. ‘of the emitted light consists’ of the following lines : 
Cd}. 3261 (1S 2p,), 2289 (1S «+» 2P);. Th, 3776 (2p_<—> 2s), 5351 
(2p, 2s), 2768 (2p4<—> 3d,), 3530(2p,;<—— 3d,) ; Pb, 2833(2p.<—> 2s), 
3640: (2p5'<— 2s), 4058 (2p, <—~ 2s) ;:\Bi, 3068 (a <—> c), 4723 (b ¢), 
2277 (a<—>d). ‘On excitement of freshly. formed Hg or Cd vapour by 
frequencies which fall within ‘the respective absorption bands,,1850 or 
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in the ‘case of ian emission ‘of (8261... These phenomena 
ate to be attributed: to molecules. A: 
ment of the resultant emission-intensities in the ultra-violet... 


1363. Dashed.” and and. Displaced Terms in. Spectra 
and G. Wentzel (Zeits. f, Physik, 31. 1-4, pp, 335-338, 
389,;/1925.)—The results of Landé, given in Abstract 110°{ Hoss | 
are discussed. in detail, and is, 
: 
1364. ‘Periodic of Speciva’ related 
Acatl. Sci.,,Proc, 11, pp. 43-47, Jan.,.1925.)—Gives a mber of diagram: 
showing that the of ionised calcium, 3933-66 and, 47. 
is due the. fall from the and P,:levels to the S, level, i in the same 
way as in the 7664;94-7699-01 doublet of neutral potassium, m, the e next 
lower element in the table; that a triplet of ionised ‘scandium, atomic 
riumber 21, results from, the fall of electrons from the, Fy, Fs, and F, 
levels to ‘the: D,; and, D, levels, just as in a triplet of. neutral calci 
atomic,;number 20; also, the relations for, the, of. Joni: 
— (22) and. neutral scandium (21),. the. quintets. of jonised vana- 
dium; (23); and.. neutral, titanium, (22),. and the sextets ionised 
chromium (24), and neutral. vanadium (23)... In the last case.lines are 
observed due to fall from levels F,, Fy, Fs, Fy Fs and F, to levels D,, 
Dy Dz, D, and D;. A table shows the systems “of spectral structures 
for ten elements of a fourth period, for neutral atoms and for ionised 
atoms, giying numbers representing the maximum multiplicities’ ‘in’ the 
spectral terms, or atomic energy ‘levels, belonging ‘to the ‘correspon 
systems of, spectral structures, Singlets, doublets, ‘ttiplets, etc.’ These 
are vue even and odd for successive elements; K'2; Ca 1, 
Sc2, 4; Ti 1, 3,5; V2, 4,6, and so on for the atc Spectra of riewtral atomis 
for, the spark-spectra. of ionised atoms the numbers ate: Ca 2; 
Sc 1, 3; ne 4; V1 (?), 3, &; Cr 2(2), 4, 6, and soon. A second table 
fifth pesiod, which, is oy worked 
1365. Quantum Theory and ip J. 
(Phys. Feb. 15, 1925.)—The relativistic 
theory gives a displacement® for all light sources radiating — 
in a gravitation field, provided’ we have atom-clocks,” implying’ that 
oscillation frequencies of atoms, measured in’ their proper times, ‘are 
equal to one another at places of different gravitation’ potential. For 
hydrogen-like series and Deslandres-Schwarzschild the 
author reaches the same any wath | proviso. D. 
Kautsky and O. Neitzke. (Zeits. f. Physik, 1-4..pp. 60-71;:1925,) 
—The fluorescence and’ chémical luminescence of. silicon .was, examined 
by photography and photometrically. Silicon was prepared ..by. the 
decomposition’ of calcium ‘silicide! by water- and, subsequent purification 
of the finely divided silicon by! hydrochloric:acid.., The paste of silicon 
and ‘hydrochloric ‘acid'-was contained test»tube, which was placed 
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exposnte® to’ tight, Tuminescérice by’ treatment‘with 
potassium “permanganate and stirring of the: paste by compressed; air. 
The*results showed ‘that: the spectra of ‘the chemical luminescence and 
fluorescence’ of fresh’ and ‘old «silicon: were) the! same: )|\Theeffects of 
fluorescence of ‘the two dyestuffs; rhodamine and génuine acid: eosin; 
on’ thé fluorescence ‘of silicon ‘was’ determined the spectra of the 
activated silicon; under the oxidising ‘action of 1 permanganate, 
and the two “dyes were photographed’ and photometered: com- 
parative photometric curves of the thuotescénce and chemical Juminescence 
Of the ‘dyes ‘are the sare.’ The’ absorption spectra’ of rhodamine A and 
acid eosin by'the transinission df’the: luminescence from siliton'through 
the: ‘solution ‘of! dyestuffs ‘are absolutely different: frome the ‘luminescence 


10 118670 The Feotope ‘Effect: Band-Spectra. Part Ry Sy Mulliken, 


Rev)! pp. prévioug discussions 


by ‘Loomis ‘and Kratzer are ‘generalised. The frequency v of a: line-in 
the ‘banid-spectrum ‘of diatomic molecule may considered, asthe 
sim’ Of ‘an electronic, 4 positive or negative vibrational andia positive 
Or iegative rotational ‘contribution; os) where: wibra- 
tional and m = rotational quantum number; Y should be substantially 
idéatical for corresponding band systems two or isotopés) ‘The 
May, 

bing the ofthe other nations componing the e, Diagram 


diminish, with M the.atomic; weight of the isotopic element, The effect 
is;sq large that it furnishes a new method of determining the isotopes 
of a given element, and promises to be of considerable value in con- 

firmittg and supplementing! the*results of positive. ray determinations. 
‘Therexistence/of Si®, previously in idoabt, has been confirmed, and, the 
‘relative «intensities of Si**: found; from: the SiN band-spectrum 


main features: of the theory: ‘The isotope effect. may reveal at.a glance 
whethera given band-spectrum in: which an element M is, concerned is 
due‘to MH, ‘MO in the:case of boron 
$368. The Application’ of the’ Principle 
Systems and the ‘Relative Tntensities of Band Lines.’ G. Kemble. (Phys: 
Rev. 26: pp. 1-22,‘ ‘paper originated in ‘an'‘attenipt to 
harmonise’ the !Kratzer ‘half-integral quantum ‘numibers, ‘for ‘which there 
is ‘strong evidence, with the observed symmetry in the'intensiti¢s of the 
VOL. XXVIII.—A. —]925. Aa 
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on the abowe,expression ; these show that. greater the 3 
from. the. origin of the. band system)the greater. is the, se on. between 
the, bands.,due jto the two isotopes. The .rotational isotope effect is 
also :considered, and may either increase or decrease .the, magnitude .o: : 
the...total .isoto effect. Both...these anc 
h been ‘verifi h,,, The -results 
ave been ed by ‘Aston with the mass spectrograph. ., res a 


First the infra-red spectrum of 
non-gyroscopic: diatomic:molecules is calculated, treating the, molecule 
as a degenerate system: with but ‘onequantum. condition for two degrees 
of freedom, following the: detailed rules | proposed by, Kramers. , This 
leads to a formula forthe relative intensities of the. lines in the two 
branches ‘of the» band, which is unsymmetrical. and disagrees with: the 
observations. A comparison, between , the theory and 
experiment involves. the computation: of). the total ‘absorptions be 
expected iin a tube of appreciable length using.a relatively. wide slit... 


this computation is: based on the assumption that the lines, have; ‘no 


unresolved fine structure, the estimated absorptions do not agree, with 
experiment; but: the assumption that such a fine structure does’ exist; 
combinéd with the integral absorption coefficients of the modified theory, 


gives fair agreement with the available observations. General theory 


of transition” probabilities —It is pointed out that the. usual, method of 
calculating probabilities involves a discontinuity in, the. intensities of 
spectrum lines a degenerate system..is converted, into a. non- 
_ degenerate one, as by a weak magnetic. field. This seems, improbable, 
and the failure of the first calculation indicates that meee rules for 
fet 
“1360, Beit Mecke. (Phys. Zeits,. 26, pp 217-282, 
Feb. 15,.1925.)}—-This paper gives a résumé of recent work on 
and treats of their structure, arrangement in series, Zeeman-effect, effect 
of. isotopes and experimental data. In particular “the ‘sécond. spectrum 
of hydrogen and the band-spectram: of helium are considered, and ‘then 
those’ shown by each group in’ periodic table. An exhaustive biblio- 


Physik, 30. 6: pp. ‘341-349, 1924.)+The ‘paper 4"‘hew’ development’ of 
the spectral-band ‘theory, from the“electron impulse, Which is probably 
1/2 at right’ angles to the lines forthing the niucletis. The théory of the 
heat of rotation’ is influenced by the reduction of the moment of inertia 
of the molecules’ to 2/3 f its usual value. ‘For’ ‘details ‘the ped 

Spectrum: R. ‘and: J. ‘Gs Pilley. 
‘Soc!; Proe!107: pp. 411-422; March 2;:1925.)—It has-been shown by 
Metton and his collaborators’ that thé spectrum of a substance is greatly 
modified’ ‘when a°discharge is:passed through a‘ tube containing helium 
at comparatively high pressure and a very small quantity of the substance. 
A trace of carbon gives’a spectrum assigned :to: the neutral: atom, and 
with ‘nitrogen the NI line spectrum replaced band spectrum: as the 
quantity was reduced, while it was in turn replaced ‘by the line and. band 
spectrum ‘of ‘helium. Tubes of the H pattern were used with a ‘tube 
of 8°to 12 mm. bore replacing the usual capillary. A. number of side 
tubes were attached containing phosphorus pentoxide, caustic potash, 
potassium permanganate and alumina moistened with sodium) oxide 
solution. These: materials permitted the removal of impurities, and: the 
introduction. of nitrogen. spectra were photographed with a grating 
having. a concave grating with 20,000 lines: per inch and. of 


spectrograph 
4 ft. radius of curvature, Grins and: also 
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ia: ‘a large Littrow spectrograph ‘with glass prism, giving 40°A/-per'mm; 
A.‘and about 5A) per'mm. at A 3700'A: ‘A table of wave- 
lengths, intensities and: wave-nunibers is given which Hardtke’s values 
are given for comparison. An attempt to replace helium with — 


only the strongest lines 


impact is increased there is transition from then ctr tir 
to the spark spectrum, which would imply that the peri of: nitrogen 
molecules is generally into ions rather than tiewtral atoms.’ It is suggested 
that the action of helium in promoting’ the NI spectrum’ is due to the 
ce of a high proportion of nitrogen atoms while the helium ‘carries 

a erat, discharge, and ‘also that the helium protects the nitrogen from 
ater than 20. 4 volts, vik. the: first resonance potential ‘Of 
to 8p lines: 


1372. Combination-Oscillations of the NHy. Molecule. G. 
Hetiner. (Zeits. £.' Physik) 31. pp,’ 273-276, :1925,)--It is: known 
that. the nuclear oscillations of moleculés, as shown by bands in:the short 
wave ultra-red, are attended mainly by over-oscillations, whose frequencies 
possess values (pb = 1, if vg be the frequency of the! funda- 
mental oscillation. Recently. the author (see Abstract 1073: has 
shown from the nuclear oscillations of the H,O molecule’ that 
is general, and. that when fundamental 
present combination oscillations occur, From the quantum 
point this signifies not only: oes the quantum numberof an ostiliati 
spring from several units, bat also that the quantum. numbers of different 
oscillations can simultaneously Change. ~Schierkolk’s work on the ‘ultra: 
ted absorption s im of aminonia [see Abstract 354 (1925)] is peter 
in’ support. It is now shown that the nuclear oscillations | OF! the NH, 
molecule may be established as over- and combination-oscillations of ie 
fundamental frequencies, and. that here, as with other | ‘Ase 
mation and not difference effects ate ob er ed. 


only sum! 


(Astrophys. J. 61. pp. 17-37, Jan., 1925. }—The short *dlbettic. 

Gave spectrum has been extended to 0-22 mm., the source being a modified 
Hertzian oscillator of a doublet of small 


ferometer of the Fabry and Perot type, with Boltzmann mirrors pe sw 
a reflecting échelon. The fundamental wave-lengths of the ‘oscillators 
were found to be about 4-5 times the length of the doublet, ‘The smallest 
oscillator had a fundamental of 0-9 mm. Under certain conditions the 
fundamental is suppressed and an overtone accentuated. Such have been 
observed with wave-lengths as short as 0/22 mm. The radiation’ from 
the quartz mercury arc, when filtered through 2 mm. of fused quartz 
and two sheets of black photo phic wrapping-paper, resembles that 
obtained by focal isolation. shorter components are reduced din 
intensity by 8 mm. of fused quartz and four sheets of paper, so that a 
wave-length near 0:42. mm. predominates. The mercury arc interference 
curves indicate wave-lengths near 228, 294,412 and 685. 
VOL. XXVIII.—a.—-1925. HIVES 
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source ‘to be.577 x/107%... This is in-accord. with evidence. 


of “Mercury under Excitation. M. 
Japanese Journ, 4-8, pp. 139-153, 1924. In English.) 
—The spectrum of mercury was exenined by Hansen, Takamine anc 
Werner, who found, a, number of lines forbidden by: the principle of selection. 
Similar. observations ‘were made by. Takamine and the author for con- 
stricted arcs, and, have now been made by the author while using a speci 
merry arc devised by Metcalfe. This lamp has a long horizonta tube 
aia ruled windows joined | on to the small lamp. A discharge can be 
en two electrodes sealed into the ‘tube when the. lamp has 
: say 2: some time. The spectra were photographed with various 
kts of Hilger quartz spectrograph. Higher members of diffuse series 
2p, — my, ~ md, and. md, were observed, and. their’ wave- 
lengths: are given in tables; the, mode of broadehing being described. 
Lines ‘whose occurrence is prohibited by ‘the principle of, selection are 
also: listed: with series notation: From the mode of occurrence: of these 
liries; the'intensity of electric field along the path of discharge is.expressed 


‘1375, Are of. the (4500 A, W.F. 
Wings? (Bnrean of Standards, Sci, Papers, No. 499. pp. 19-46, 1925,) 
Tae workers have. been obliged to use metal sponge or salts on 

rbon er copper electrodes, An investigation of these metals at the 

jureau enabled the use of ingots of Pt and Pd and sponge of the other 
metals, which was used on electrodes of copper or silver... Two grati 
of, 640 cm. radius were used, one with 7500 lines per inch, giving 10-4 
permm,, and the other with 20,000 lines per inch, giving 3-75 A. per mm. 
The former had a brighter spectrum, which is of importance for infra-red 
photography. The plates were bathed with pinaverdol, pinacyanol or 
dicyanin, ig ,to.,the range of spectrum. New values of. wave- 
lectern and estima relative intensities are given in six tables as follows : 

260 lines for ruthenium, (4498-16 to 8867-84 A.), 572 lines for rhodium 
80 to 8615- .23A.),, 172 lines for palladium (4497 - -66 to 9234-02 A.) 

942 lines for osmium (4500-74 to 8644-8 A.J, 605 lines for iridium (4500-9 

to 8426-11 A), and 239 lines for platinum (4498-75 to 8762- 48A.), The 
wave-lengths were measured relative to the secondary standards in the — 
spectrum of the iron arc, and each value is, in general, the mean of from 
2 to 10 determinations. The probable error of these values rarely exceeds 
0-01A. Six short tables, giving lines ascribed to platinum metals by 
other. observers, but not visible om the new spectrograms, are subjoined 
to the major tables, and most of these lines are identified as impurities 
in the materials at the disposal of the earlier observers. Intercomparison 
of. the results of the new measurements indicates that the metals used in 
bi investigation, were exceptionally pure, since even the most. intense 
es characteristic of each lement if in the 
elements. 


1376. Ultra-violet Spark Spectra’ R Lang. 
(ey. “S0c., Phils) Trans: ‘pp. ‘871-419, Dee! 12, modified 
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form of the vacuum ph‘used by McLennan employed»ta dota 
investigate the Cj Lip V, Mn, Co, As, Mo Od) 
Te, Ce,°Pt;An Pb; Bij »-and: Use: The source’ was! brought: nearér to 


the 'slit; and tovfacilitate' 
alignment. Two sets of pumps were used, one set to produce the rough 
vacuum, being high-capacity pumps, and then a backed diffusion pump 
to raise and maintain'the vacuuim; The\exposure'time was cut down to 
half an hour of intermittent sparking; equivalent to about three’ minutes 
continuous sparking: ''Wave-lengths ‘are ‘given from 2000.A.U. downto 
recorded, ‘and also, for comparison; other 
1377. Bvcitation’ of Spark-Specten S. Werner. Nature, | 115. 
pp: 191+192, 1925.)—+For: ‘the }excitation..of such spark+spectra 
as that of lithium°a mew apparatus<has been: designed im which the 
bombardment. For lithium a temperature of the crucible of 1000° C..is 
necessary.'' The “pressure could ‘be::reduced below 
electrons impinged ‘upon: the’ ‘escaping vapournear the orifice,of the 
crucible. electron current: conld> reach 600 m.a., and. accelerating 
voltages up to 1400volts: have been applied. The. value for, lithium. is 
about 300 volts: ‘A‘table of wavé-lengths and suggested term notations 
is given, the values agreeing in general with’ Schiiler's results, In;addition 
to the’ spark spectrum: the arc:spectrum was,also,sttongly, excited, the 
sharp ‘diffuse’ series: being observed up-to the. 10th and-14th members 
respectively. With high vapour-pressuire and anode potential. exceeding 
600: volts;‘an arc‘struck between crucible and 
‘po thelard timeao od? anituecem vd Bed 
+1378) ‘The Absorption Spectra of Gopper; Silver and Gola Vapours, im 
R. V. Zumsteiny (Phys) Rev. 25. pp, 523-626, April, 
1925:)—Using a carbon tube heatetito betweem:1600° C,'and 
with ‘an’ oxy-acetylene torch) the absorption spectrum has been 
in ‘the ultra-violet ‘to 2000A. sWithicopper, besides. strong absorption 
at the first’ pair of the principal jseriés 3273+9 .and 3247, in, agreement 
with’Grotrian, lines were found at 2225, 2182, 2178-9, 2165, 2024-3 and, 
‘with 2000° C., at 2244. The second pair of the principal series has been 
calculated’ ‘by’ Randall 'to: come at) 2024-4 and»2026-7,. but. the absence 
of any the second line makes‘ this identification still: wnecertaini 
With ‘silver ‘very’ strong absorption :wa8 obtained ‘at..8382 and 3280:{as 
by Grotrian) and alsoat’ 2070: and'(2061 -2. |) These: are, the .first..two 
pairs ‘of the ‘principal series. » With gold theré was distinct absorption — 
only at’ 2675> 9 and: 2427: 
Spéctrum of Hydrogen at Different Temperatures and, Pressures. 
(Zeits.-t. Physik) pp>.229+289, '1926.)—-A photographic. photo- 
métric arrangement is fully described, by means of which the relative | 
il intensities of the ‘Fulcher ‘triplets and: some other lines in) the red; part 
of ‘the many-lined; spectrum of hydrogen are investigated for .three 
different temperatures arid gas, also: for 
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twelve different conditions!’ The! results are’given in both tabular and 

_gtaphical form, It is found that, relative to a:standard line; a -part.of 

the lines are sensitive to: temperature as well ‘as. pressure,’ while of the 

"1380. The: Fine ‘He ‘Rita. Brunetti. 
Atti, 33. ii, pp. 413+415,: Nov. 1924.)—Discusses the obser- 
vations and arfguments of Nutting, Lohmann,’ Ruark, Foote, Mohler, 
Ornstein and Burger. Concludes: that Nutting’s additional satellite is, 
experimentally, due to an inversion of the line D, and Lohmann’s to 
the presence of a phantom, and that the origin of the fine structure of 
He A. still remains A D. 

Sci, Proc: 11. pp. 47-62, Jan., 1925.)-—Gives a eurve, obtained withthe 
spectrophotometer, with ‘ten or’ more crests on the brightness curve of 
the visible spectrum of the’ glowing solid ; these are doubtless the envelopes 
of groups in a: much more complicated structure: They fall into two 
sets, the ‘frequency’ differences being multiples of 18-5 for both sets ; 
this is the Tanaka interval for neodymium; observed in the spectrum of 
kathode ‘luminescent substances in which» neodymium is the activating 
élement.’ The’ brightness of) the oxide at about 900° C. is greatly in 
excess of ‘that’ of a black body’; ‘there is luminescence superimposed on 
incandescence; as shown by the curve mentioned: above. Above 1000° C. 
the banded spectrum disappears. ‘Observations were made at temperatures 
so’ low: that: the’ incandescence of the comparison black’ was. too 
dim ‘for easy measurement, ‘but was possible to estimate temperatures 
dowh to 600° C. by measuring the distance of the heating hydrogen flame 
from the glowing surface. A curve showing the ratio of the luminous 
intensity of the oxide to:that of the black body from: 600° to 1000°; ‘with 
a Maximum Value of over 800, was obtained ;:\this applies to the group 
of Bands at the’ red end of ’the spectrum: The fatigue of luminescence, 
the'spectrum bead of microcosmic salt containing neodymium oxide, 
as distinguished from that of the glowing oxide in bulk, and the relation 

8382; ‘New Regidlabsties im: the: Stiectra the Alkaline 
Russell ani A; Saunders; ((Astrophys. J. 61. pp. 38-69, Jan., 1925.) 
Ninety-seven lines'of Ca; 55 of Sr and 95 of Ba, not included in-ordinary 
series, have‘ been identified as combinations between known spectroscopic 
terms ‘and new terms,’ Practically all the lines. of Ca and Sr are now 
accounted for.” Tables of wave-lengths, wave-numbers and of new terms 
are given. A series of five groups of six lines each has: been found in Ca, 
including the strong groups near A4300 and A3000, and new groups near 
A2560, 2360: and A2260. The first ‘two. members of similar series have 
been identified in Sr. and Ba.:\Three more new. series appear to exist.in 
each Spectrum, of which only the first’one or two members appear. | All 
these series belong to the triplet. system. The: new terms account ‘for 
about half the strong lines’ in«each spectrum.’ Their inner-quantum 
properties are normal; the combinatory (azimuth-quantum). properties 
are sometimes normally related to :the others, 
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are called d’; ‘the former’p",:d*) numerical values -of the :terms 
are negative in several instances, and the limit of the pp’ series in Ca is 
different that of the ordinary ‘series.\.The negative terms) ‘show 
that a neutral’ atom can contain‘more than enough ‘energy to ionise: it; 
This is explained by both valency electrons’ being displaced: to! outer 
orbits, and ‘both ‘may jump at’ once from outer ‘to inner orbits, while the 
net ‘energy lost is radiated’ as a’ single quantum, the atom actingas. a 
whole: The anomalous relation’ of the azimuthal and: inner-quantum 
properties can be explained by assuming that the angular: momenta of 
the two valency electrons are quantised in space with respect to each 
other, and their resultant quantised with:respect to that of the residue 
Be 1383. Spanien, A.H, Pfund. 
(Nat, Acad. Sci:; Proc. 11. pp..53-55,. Jan., 1925,)—A. previous. paper by 
_ the same:author [Abstract 121. (19265)] on selective reflection from inorganic 
salts showed that all.sulphates showed. bands near, 9-05 y and nitrates 
showed a band near. 7-40 in the infra-red... _From.a comparison. of the 
data furnished by Aston on halogen isotopes and selective reflection in 
the region of long wave-lengths by Rubens, it develops that each halogen 
es. Upon plotting wavenumbers against’ atomic’ weights: 
reste, the curve for the heavier isotopes being 
parellel to that for the lighter; and iodine lies on the lighter Br and Cl 
Soc: of America,’ J. and: Rev. Sci.. Inst.. 10, PP. 127-132, Feb.,; 1925.)— 
A grating spectrometer with, a .grating of 2500 lines, per;inch 
a radiometer were used: The-absorption chamber was. 15cm, long, 
provided with quartz. windows, and could. be replaced, by., quartz, 
plates, of equal thickness to the windows, 
used and higher orders ignored, as their energy was. ne ble... The gas, 
was used at’ atmospheric temperature .and, pressure... Value; at 
lengths f absorption lines are:given, and it is shown that there isa doub 
branched band at 31. The branches are not, however, equally . 
about'the zero branch; as indicated by theory, but the frequency d 
is greater for the longer-wave branch.) The harmonic band. at. 1-5 was 


90. 249, Sept. 12, 10924.)--Certain lines have, appeared, during 
_ experiments in the infra-red, whatever the nature of the electrodes aaa 
to form an arc. These have been attributed to the gases of the atmo- 
sphere. The nitrogen lines observed among. these most frequently ,are 
onés ‘resulting from the combination of a triple p-term with,an s-term,, 
or with another triple p-term or, with .a,five-fold.d-term,, They: belong, 
therefore, quintet system, and consequently. will probably be 
to ionised ‘nitrogen. A. table the combining, terms, wave- 
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Renting: 180./ pp: 432-433, Feb. 9,.1925.)}—-A number: of double-terms 
have’ beerl observed: in: the: multiplets. of ionised oxygen. The wave- 
lengths are’ based upon those given by Kayser, and. were. obtained: by 
*Landé’s rules. to measurements of the Zeeman-effect, produced 
+9387. Continuous: ‘Radiation: én» Celestial Spectra, w. 
Nicholson. (Roy. Astron. Soc.; M.N. pp. 263-256,' Janz, 1925.) 
Evershed observed a continuous spectrum belonging to! the solar chromo- 
peor a? prominences which extended from near the head of the Balmer 
towards the'violét:’ Similar continuous spectra have been observed 
by other! workers; and reasons are given why an ‘investigation of the law 
of intensity distribution’ along’ the spectrum is needed: for a further 
generalisation ‘of the quantum theory of emission spectra. ‘It is suggested 


Buisson. and C. Jausseran. (Comptes Rendus, 180. pp. 

eb. 16, 1925. )—Fabry and ‘one of the authors have show t the 
neon contains certain fine lines, which give: 
the ‘phase' difference is very'large, and are; suitable for use in metrology 
[Abstract| 1190: (1912)].. Pérard, however, found ‘that several of these 
linesaré not simple ones, being doublets which produce disappearance 
and subsequent reappearence of the fringes [Abstract 1138 (1923)]. The 
authots show’ {hat the effect is due to spontaneous reversal of these lines 
when “emitted -by'a certain! thickness. of the’ luminous’ gas.) If the tube 
capil cétitral' portion, and the light’ coming out at right angles 
tothe ‘Gs ‘made’ ‘use of, the interference fringes, with difference 
of path of $0'mm:,'ate perfectly fine and sinipley except for ‘the line 6402 ; 
if, however; thé light ‘emitted along‘the length ofthe tube is used, most 
Of "the ‘give double fringes with “the optical: apparatus ‘employed, 


the tion varying’ for'different lines) ‘It appears that the neon: lines 
t Suitable for stafitdards of wave-length. 


THE ‘Structure of the: Vanadium: Spectrum. Bechert: and 
(Zeits!‘f:' Physik,’ 1—4:-ppi 145-162, :1926.)-—-The 
b re, wae Laporte, Catalan and others. The authors, by a study of 
qultiplets, have improved the°existing term system of ‘vanadium. 
4390 Intensities in the: (Negation Niteoget Banilé. ‘GH. 
Dicke: \(Zeits. £. Physik, 31. 1-4. pp. 326-334, ‘1925.)—Intensity anomalies 
of lines in the negative ‘nitrogen band-spectrum, to'which attention has 
been directed by Metke and others (see Abstracts. 2972) (1924) and 
(1926)] may’ be ¢liminated’ from the discussidn’ of these bands, without 
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as made-up of a strong and weak component series. Attention. is. directed 


to a resemblance between the structure of this spectrum. and the structure 
of the helium band, A56730A., and the fine structure. of the lines ‘is, dis- 
cussed. The’ band gives the’ respective values 3-33 
and x for the moment of inertia of the nitrogen molecule. in 


its initial and final condition 


21391, Relative the im. the.: ‘Balmer 
sf: F. G.'Hoyt.. (Phil. Mag, 47, pp. 826-831, 
May; 1924.)—In a previous paper 2201 .(1923)] the author has 
briefly. described the general theory, based on Bohr’s. correspondence 
principle, of the probability of transition in unit time from one: stationary 
state of the atom to another, giving a basis for the estimation of the inten- 
sity of spectral lines. « The probabilities may be estimated by a comparison 
of ‘the ratevof emission of energy by a classical harmonic oscillator of 
frequency vand amplitude Q with the ‘quantity, WwAyy, which ‘represents 
this rate of emission on the quantum theory, AG being the probability 
of spontaneous transition in unit time, and a kind of mean value, 
of C%w? being introduced in estimating Aj;, where w and C are the fre- 
quency and amplitude of the corresponding harmonic component. Six 
different methods of evaluating the mean value were briefly discussed in — 
the previous paper ; these are made use of to calculate the relative values 
of Aj for various transitions, and ‘the’ average value of the coefficient 
of absorption,.o, for each transition, on each assumption, is arrived at. 
The relative values of g could be found from. measurements of the total 
absorption, but data do not exist for the H lines. Ladenburg has stiggested 
that they may be ohktainable from measurements on anomalous dispersion. 

The experimental data are hardly of sufficient accuracy to allow of a definite 


1892, Note on the Problem 
Principle.. C. Tolman. (Phil,.Mag, 49. pp. 130-136, 
Jan., 1925.)—-Kramers has shown that, when an atom passes from one 


_ quantum ‘state to another, the. frequency of the light emitted may be 


regarded as an average of the frequencies which would be emitted, on the 
basis of the classical theory, by the various mechanically possible states 
between the two quantum states. Bohr’s correspondence principle indi- 


cates a similér relationship for the intensity of the emitted light... oln the 


present paper different methods of averaging are used, and the probability 
of transition is.calculated for three very simple quantum systems with only 


a single degree of freedom : the harmonic oscillator, the rotating dipole and 


the simplified hydrogen atom with circular orbits.. A table gives. expres- 
sions for the square of the amplitude of the virtual oscillator, the probability 
that. the transition from quantum state #-+ 1 to. will take.place in 


unit time, the square of the amplitude of the virtual oscillator for the transi- 


tion from quantum state 1 to. state 0; and the probability. of this transition 
in unit time. One of the:methods of averaging (F),leads to what appears 
to beexperimentally correct—the value zero for the chance of. the: electron 


falling from the innermost orbit. ofthe hydrogen atom into the nucleus-— 


while the other: methods give the value infinity. On the. other hand, it 


thal 
ey 
etl 
mx: 
“ta 
ty 
4 
s 
a 


458 SCIENCE ABSTRACTS. 


has been assumed that the inverse square law of attraction holds down 
to zero distance between nucleus and electron; so that the above. fact 
cannot be regarded ‘as proving that F is the correct method, A footnote — 
suggests a corinection between the result with method F and the hypothesis. 

that the energy ‘supply of certain stars comes from the Nepeaaek of 


1393. The Theory of the Periodic Phe. 
Zeits. 26. pp. 70-74, Jan. 1, 1925.)—Stoner has ‘propounded a scheme of : 
orbit arrangement which forms a-considerable step in advance [Abstract 38 
(1925)]. The first line of the following table shows the Bobr-Coster 
nomenclature for the X-ray levels, the second that proposed by the author 
in the last edition of his “‘ Atombau und Spectrallinien,’’ with double 
indices, the first ‘being Landé's + and the second j; if S is one of the 
layers K, L, M. ., the general symbol for an X-ray: level or sub-group 
is Sy; ; ‘Mh or 0; the third line shows: that the 
number, arrangement and numbering of the levels corresponds. throughout 
to the doublet character of the alkalies; the subscript indices give the 
inner quantum number j; in the last line are the quantum weights of 
the respective terms, which are equal to 2j; from these the intensities 
of the optical multiplet lines can be. calculated by means of the rules 
of Burger and Dorgelo, and Stoner assumes that the quantum weights 
give the number of electrons in the completed X-ray sub-groups : | 


Ly Im Mr: Mo’ Mm My My Mee 
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According to Stoner, each sub-group is fully as the. atomic 
numbers increase, thus differing from Bohr. When a sub-group is. com- 
pleted a symmetrical configuration of the orbits is reached, the impulse 
moments and magnetic moments of the orbits compensating one another. 
‘This is true not only for the inert gases, but for the alkaline earths and 
for Zn, Cd and Hg, and is confirmed. by the diamagnetic behaviour of 
their ‘vapours and by Stern’s atomic stream: experiments, in which no 
deviation was observed with these three elements. There is also spectro- 
evidence. — are found of the 


iene 76. 2-3. pp. 284-291, Jan., 1925.)—-According to the relativity 
doublet formula the ‘quantum number which distinguishes between. the 
two levels of a felativity doublet has the character of an azimuthal 
quantum’ number’ & [Abstract 2200 (1923)].: On the other hand, Grotian 
and Landé deduce ‘from the selective principle that this is an inner j 
quantum number; Landé and Bowen and Millikan, ‘by comparison of 
the X-ray"and the visual doublets, confirm: this, and the author «gives 
additional arguments which point in the'same direction, one of, which 
_ ‘depends on ‘the relation between the intensity: of the X-ray lines., In 
‘the visible region it has been found that for the simple. doublet (sp) or 
and also for the higher. members 

‘the principal series 
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the principal lines and a satellite : ‘LD: 5... The symbols used. in. this 

the K-series’ the doublet Ka,.a’ corresponds. to the, doublet x 
of the alkalies, the lines D,, D,, for example; Ke : 
the transference L,, > K and Ka’ to L,,—>K. The ratio of fs 
thtensities has ‘been found by Siegbshn ‘and: Zacek to:be 60 for Fe, 
Cu, Zn; the'same ratio had ‘previously been found’ ‘for and The 
three lines of the complex doublet ‘La, a’,'P: result from the trans- 
ferences Mg, Log, Mg, and Mg, and correspond: to. the 
(pd) doublet of the alkalies, La and Lf being the first and second principal 
lines and La’ the satellite. The observed intensity ratios agree within 
the limits of observational accuracy with that given above for the visual 
spectrum 9:1: 5. Stoner’s theory of the periodic system is shown to 
lead to results, in the case of the rare earths, which agree qualitatively 


with the division into cerium earths and ytterbium earths and with — 


their relations. In the iron group, however, the relation 
betwen he wp of he levels andthe 
f. Physik, 31. 1-4. pp. 305-310, 1925.)—Upon the quantum theory of 
radiation, specific relations exist between the relative intensities of doublet 
and other miitiplet lines; and from the aspect of this theory and the 
theory of atomic ‘structure the determinations of intensity of particular 
lines are Of great importance.’ The present paper deals with the experi- 
mental difficulties and errors when lines in the visible spectrum approach _ 
the ultra-violet region. A particular form of Rowland grating apparatus 
for the determination of relative intensity is described and results 
obtained for the dd’ and DD’ groups of lines for calcium and chromium 
1396. of X-Ray. Laws in the Field of Optics. 
R.A. Millikan and 1, S. Bowen.. (Nat: Acad. Sci., Proc. 11. pp. 119- 
122, Feb.; 1925.)—Series of atoms of elements from ‘sodium to chlorine 
and lithium to nitrogen have been obtained without valence electrons 
[see Abstract 135 (1925)]. The working out of the corresponding energy. 
levels has shown that the Moseley and irregular doublet. laws. hold in 
the case of optical spectra as well as in X-ray spectra. The same seems 
to hold also for the regular or relativity doublet law. As this would 
involve the abatidonment of either relativity causes and. effects or of 
Bohr’s interpénetration ideas; the data have been again examined. It 
is concluded from small discrepancies in values of the screening constant 
that only the doublets of hydrogen and helium really obey the law, and 
that’ those for other elements are not 


“1397. Re Reflection® of Ronigen P. Ewald, Zeita, 26. 
Bp. 29-32, Jan. ¥,'1926.)The chief part of the intensity of reflected 
Réntgen rays ‘is due to ‘total reflection ; » this displaces. former: views 
tothe’ effect ofthe stracture-factor. The: angular field. within which 
total reflection takes place is in symmetrical reflection of monochromatic 
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1398. The K of Si, Ti, Mn 
and Fe. A. Lindh. (Zeits. f. Physik, 31; 1-4. pp. 210-218, 1925.)— 
As in P,S, Cl, K, Ca:(Lindh),:so in'the above elements the K Réntgen-ray 
absorption spectra depend on the’state of chemical combination of the 
absorbing atoms. 'Coster’s anomalous absorption lines.in Ti, V; Cr and 
Mn higher oxygen compounds {Abstract 2521.(1924)] traced to the free 
element, liberated by reduction of the 


1399. Theory of the Wiath of the Modified in 
Effedt. G. E. M. Jauncey. (Phil: Mag. 49. pp. 427-433, Feb., 1925.)— 
The scattering of X-rays is: accompanied by the phenomenon that part. 
is scattered with, and part without, change of wave-length. . The former 
are referred to as unmodified rays, the latter as modified rays. Whereas 
the width’ of '4 spectfum. line in the unmodified rays is equal to.that of 
the line in the primary rays, Compton’s curves show an increased width | 
in the modified rays. An exact expression is deduced to. account for this 
increased width so far as it may not be accounted for: by variation of the 
angle of scattering attributable to the finite width of the beam of primary. 
trays. Making ‘certain approximations, the width .of the modified ray, 


scattered in the direction p with the direction of the primary rays, is iS 


shown ‘to be given by Gy = 4A, (sin d/2)(V 2hJmcd.), in which Ag is the 
wave-length of the primary ray, 4 is Planck’s constant, c the velocity of 
light, and A, is a critical absorption wave-length of the scattering sub- 
stance. This formula is shown ‘to be in good agreement with experi- 
mental results relating to the scattering of K, rays of molybdenum by | 
carbon. The predicted width is greater than the experimental value 
in the case of aluminium. This is attributable in part to the ‘com- 
paratively large value of the binding energy in aluminium and ‘in part 
to the fact that the theory has been worked out on the assumption that 
the electronic orbits are, circular. {See Abstract 2194 (1923) J3EGC.E, 


1400. Wave Theory of the Complon-Effect.. Eckart. (Phys, 
Rev: 24. pp. 691-595, Dec., 1924.)—It has been said that it is impossible 
to arrive at an interpretation of the Compton wave-length change from 
any wave theory. In this paper it is shown that the wave theory does 
in general demand a change in frequency whenever radiation passes in the 


_ neighbourhood of moving gravitating matter.. The equations. obtained from 


the’ wave theory are formally very similar to A. H. Compton’s equations 
for the interaction of an electron anda corpuscle. The. electromagnetic 
character of the wave does not enter directly into: the present treatment, 
The calculation of the frequency change is therefore merely qualitative. 
Neither is the motion of the récoil electron predicted. explicitly, By, intro- 


 ducing’the’ hypothesis that the wave is electromagnetic, the theory. could 


be ‘completed in these respects. However, if the electromagnetic field 
equations at present in vogue were made the :basis of such a calculation, 
it seems very improbable that the results: would be in agreement with 
experiment. The-author emphasises this fact : that it is the present elec- 
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y which is ‘untenable, and not the wave hypothesis. 
W. Bubb (idid., pp. 595-506) it is pointed out that there 
is a very iiiteresting similarity between the recent theory of de Broglie and 
the present theory. Both these views essentially regard the frequency of 
radiation as the time component of a vector whose properties are. very 

A. E.G. 


Webster. (Nat: Acad. Proc: 11. pp. 56-61, Jan., 1925.) 
—The experimental verification of a°further paper's conclusion [see next 


_ Abstract] that the Compton peaks inthe spectra of scattered X-rays 


could not be explained by Duane’s box-effect theory, The details of 
construction of a suitable room as opposed box.” and dimensions 
aré given, as also particulars of apparatus employed. A reproduced plate 
shows the results, and it is found that there is no trace of a tertiary line 
where Duane’s peak should occur: 

¥a02, Compton-Effect : its Relation to. Effect, 
P. A. Ross and D. L. Webster. (Nat. Acad. Sci., Proc. 11. pp. 61-64, 
Jan., 1925.)—The paper is a concise review of all relevant data regarding 
the Duane theory [Abstract §76:\(1925)] that -withi secondary X-rays, 
when ‘a wooden box is placed round the tube and secondary radiator, 
a peak is obtained in the spectrum; hitherto éxplained by the Compton 
theory, but whichis now explained by Duane as due to tertiary rays 
from the wood. The object of this paper is to examine the evidence in 


_ the matter obtained from Barkia's data for scattering and some. earlier 


experiments by Ross. The arguments! advanced are definitely contra- — 
dictory of Duane’s theory, and°the peaks are only explained. as yet by 


1403. Effect of a of Scattered 


Ac. Compton and J.A. Bearden. (Nat. Acad. Sci., Proc. 11. pp. 117- 


119, Feb., 1925.)—Duane and his collaborators [see Abstracts 576 and 576 
(1925)} have ‘ascribed the modified’ lines observed when: the tube and 
radiator were inclosed in a box to tertiary radiation from the carbon in 


- the wood. This has been tested by ‘Woo, who. used a wood-lined and 


a ‘lead-lined box and found that modified and unmodified lines appeared 
with about thé same intensity in each case. A further test has been 
applied by mounting tube and ‘radiator outside a third-floor window and 
photographing spéctram ‘with modified Seemann spectrograph. 
The relative energy in the modified’ and ‘unmodified lines did not differ 
R. T. Dunbar. (Phil: Mag: 49, pp. 210-236, Jan.; 1925.)—Experiments 
onthe relative: absorptions of: X-rays. by Cu, and, paper;show. that 
under the experimental, .conditions: the J-discontinuities of .Barkla and 
White [Abstract not: appear.» The results ;indicate that 
the: absorption associated: with scattering falls below. the classical value 
by an amount which agrees very well with that calculated.on the quantum 
VOL. XXVIII.—Aa.—1925. IV RE 
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theory of scattering of A. H. Compton... Experiments on the ionisation 
of SO, and ethyl bromide give no certain indication of the existence of 


but: they give some evidence for. the existence of an 


abnormal corpuscular emission from air such as would be accounted for 
by Compton’s theory. ‘Experiments on. the corpuscular. emission. from 
paper, Al, Cn and Pb, as measured by ionisation of hydrogen, showed 
that the lighter elements emitted an additional corpuscular radiation 
when the wave-length of the incident radiation was short, that the energy 
required for the excess emission produced no apparent discontinuity in 
the absorption curve for paper, but they lent. support to the: view of 
Compton that a corpuscular emission would be found in association with 
scattering when the primary was of short wave-length, An experiment 
on the scattering of X-rays by filter-paper showed that. the change in 
quality and the variation im intensity of the scattered radiation required 


by Compton’s theory were confirmed. over a considerable range of wave- 


for scattering at right angles to the primary. From this it was 


| deduced that the scattered X-rays were probably carrying only a fraction 


of the energy absorbed in association with scattering, thus strengthening 
the probability that the excess corpuscular emission observed in previous 


Targets. ‘S. K. Allison and W. Duane. (Nat. Acad. Sci., Proc. 11. 
pp. 25-27, Jan:, 1926.)—In previous experiments, in which the spectra 


of secondary X-radiation have been examined in the Harvard laboratory 


by an ionisation spectrometer, the curves show sharp peaks, having — 
wave-lengths equal to those of the primary rays, but no peaks with wave- 
lengths corresponding with Compton’s theory of single-electron scattering. 
The authors have modified the apparatus by using a water-cooled molyb- 
denum target, sealed into a glass tube of about 3 cm. in diameter 
throughout, the walls being somewhat thinner opposite the target than 


_ @lsewhere; a Soller multiple slit system was employed and a calcite 


crystal more than 9 cm. long. This arrangement greatly increases the 
intensity of the secondary radiation, and if the secondary radiator is 
placed so that only a narrow beam of primary rays produces the secondary 
rays, a well-marked peak, somewhat broader than that due to unshifted 
wave-lengths, appears, which changes its position in the spectrum, in sub- 
stantial agreement with Compton's equation.. The relative intensity of 


1406. An Application Theory the 
First Negative Deslandres' Group of Carbon. C, M, Blackburn. (Nat. 
Acad. Sci., Proc. 11. pp. 28-34, Jan., 1925.)—ILemon has very recently 
shown that only the first negative group of carbon bands is associated 
with the “ comet-tail’’ spectrum [see next Abstract], and the author 
has studied the structure of this group. Owing to the difficulty in 
resolving the lines in the neighbourhood ofthe band heads ‘it was‘ difficult 
to assign the lines properly in accordance with the quantum theory. 
The structure was first worked out for two bands where resolution near 


the head could be obtained, and then extended tothe other bands by 


comparison ; this was possible owing to the simplicity of the bands and 


their similarity of structure. Taking into account the frequency due to - 
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electronic changes alone, that due to changes in the rotational quantum 
‘number m, and that due to changes in the vibrational quantum: number , 
a doubly infinite series of bands is deduced, the laws being followed to 
‘a very closé approximation by each of the eighteen bands Studied; A 
figute shows the fine structure of one of the bands, the rotational quantum 
being ‘plotted ‘against the wave’ number. Two general results ‘may be 
inferred: (4) Owing to the simplicity of the structure the radiator of 
the bands very probably approximates to the dipole molecule on) which 
the theory is based ; (b) the absence of a Q branch is significant. On the 
basis of the Bohr correspondence principle such a’ branch only exists 
when the axis of rotation of the molecule has a precessional motion, so 
that the molecule here concerned» has‘a simple rotation about an axis 
perpendicular to the line joining the nuclei. The moment of inertia 
before emission, in the vibrationless state (n’ = 0, n = 0), is found to 
be 8-07 x 10~4° and:that after emission, in the sanie ‘state, 

4407. The Comet-Tail Spectrum: First: Negative 
H. B. Lemon. (Nat. Acad, Sci., Proc. 11: pp. 41-43, Jan.; 1925.) 
—A long vacuum ‘tube of the Wood type, with 0-4 cm. bore, filled with 
2-c.c. of helium which has been pumped by circulation through activated 
carbon, gives an extremely brilliant “ comet-tail ’’ spectrum if the partial 
pressure of the carbon compounds is of the order of 107* mm. } at the 
same time the first negative group of bands. appears in’ the: ultra-violet, 
and by varying the current density the two sets of bands, comet-tail 
and first negative, are either almost completely isolated from all: other 
spectra or entirely suppressed’; in all cases their relative intensities are 
qualitatively the same, and there are other indications that they originate 
from the same source. The spectra can be photographed in ‘the first 
order of a 21-ft. Rowland concave grating, and C: M. Blackburn has 
recently discussed their structure fromthe point of view of the quantum 
theory of band-spectra. Apparently helium plays only a secondary réle 


“$408. The Intensity of the ‘Sonbtbrisig of X-Rays by Recoiling Electrons. 
¥: ‘H. Woo. (Phys. Rev. 25. pp. 444-451, April, 1925.)—On the Compton 
hypothesis of moving electrons with a velocity in the direction of the 
incident ray equal to ca/(1 + a), where a ='h/mcXg,'a calculation accord- | 
ing to the usual electrodynamics when correlated with Compton’s previous 
tesult, gives the same total scattering as that obtained by Thomson. 
The fact that experiments with’ very short wave-lengths do not agree 
with this result shows that Compton’s hypothesis is not satisfactory 
without further modification. If we assume the virtual moving oscillators 
proposed by Bohr, Kramers and Slater, in view of the similarity of these 
to moving électrons, the result is the same, and the lack of agreement 
with experiment indicates that the exact form of the correspondence 

: Physik, 31. 1-4. pp. 24-25, 1926. From the Reichsanstalt. )—The altera- 
tion in wave-length ‘on the scattering of hard Réntgen rays corresponds 
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to simple variation of the angle of scattering of linear polarisation from 
W. Pauli, Jr. Physik, 31. 5-6. pp. 378-385, 1925,)—On the 
assumption that the electrons of the K layer contribute essentially to 

the impulse-moment and to the magnetic-moment of the atom, we ought — 
to expect an influence of electron-mass variations with velocity upon 
the Zeeman-effect in chemically homologous elements, particularly in 

the alkali metals; the. Sichadalioct would then depend notably on the 
atomic number: From the absence of such differences, and also on other 


31. 1-4. pp. 340-354, 1925.)—-The theoretical results of Sommerfeld and 
Heisenberg for the relative intensities of lines resolved by the Zeeman- 
effect, based upon Bohr’s correspondence principle, are discussed, with 
relation to the Burger-Dorgelo rule and a general scheme of the intensities 
of Zeeman components enunciated... The subject..is treated from a 


4412. a Short Wave KoRay Somme K-Series Emission 
Gork.. (Phys. Rev. 25. pp. 197-200, Feb,, 1925,)— 
The ‘spectrograph described. is similer. to .that.usedby Rutherford and 
Andrade for y-rays. A calcite plate 1-6.mm.,thick,.ground with the 
faces perpendicular to the (100) planes, was. placed.midway between two 
slits, through one of which (3 mm, wide). it was illuminated with X-rays 
from the source, and through the other (0-15 mm. wide) the rays reflected 
from (100) planes on both sides of the axis passed to the photographic 
plate. A-strip of lead at the middle of the crystal intercepted the direct | 
beam. The advantages of this spectrograph are (1) that all uncertainty 
as to the depth of penetration into the crystal is. eliminated ; (2) lines 
are obtained whose sharpness is independent of the distance of the photo- 
graphic plate ;. (3) all the lines of the K-series are obtained simultaneously 
without ‘crystal rotation ; and (4) the time of exposure may, be: greatly 
reduced by placing the crystal close to the source of the rays.. The sub- 
_ Stance under investigation was placed.on the copper target of.a special 
water-cooled tube with both electrodes removable at ground joints. :The 
lines for each element. were photographed, together. with tungsten lines, 
on both sides of the zero position... The , 1X 
units for Ka’, and 0° +3 for Ky. Avruor. 


1413. The of X-Ray Intensities for. Different. Wave- 
by Photographic..and. Ionisation Methods, .R. Berthold and 
R. Glocker... (Zeits, £.. Physik, 3]. 1-4. pp. 259-264, 1925. The ratio 
S/I of. the blackening, S,.of the photographic plate and I, the saturation | 
current’in the ionisation chamber, was determined, by means.of simul- 
taneous observations and plotted against the frequency. Homogeneous 
rays from yarious anti-kathodes with suitable filters .were.used,in the 
experiments. The resulting graph for equal incident energy of,radiation 
consists of three straight lines, icilaaliaiatov~wiliaapotonagiins the 
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absorption limits of bromine and: silver. ‘When: S/I is plotted against 
the frequency ‘for equal absorbed energy of radiatio tion,’ the is 
a straight’ line; without any discontinuities, sloping’ down’ asthe 
frequency increases. The results are compared with the recent pei 
graphic and bolometric measurements of Bouwers and the ionisation 
tion of the differences is given. HN. A: 


a oman.’ The Investigation of the Properties of Thin Films by Means of 
X-Rays. W. Bragg. (Nature, pp. 266-269, Feb. 21, 1925: Dis- 
course delivered before the Roy. Inst:, Jan:, 1925.)—This ‘is a descriptive 
paper in which the molecular arrangement in films is discussed) The 
“black spot phenomena of soap films is‘explained, and evidence goes 
to show that this consists of a thickness of only two molecules of oleic 


of two oleic acid groups with the above interlocking. The thickness of 
such films is 42-62.A.U., ster cls 
therefore about 23 A.U. 
. The measurement of the thickness of very thin films obtained by 
melting or pressure by means of X-fay interference phenomenon ‘with 
the »X-ray spectrometer is described. In such films the interlocked 
some films the change from ‘the translucent’to opaque varieties—for 

in the layers easily sliding over each other. This subject is dealt with 

(Zeite f. Physik, 31. 5-6. pp. 445-452, 1926.)+-A comparison of ‘term 
values of X-ray spectra with those of optical spectra of the alkalis suggests 
that a singly ionised shell in the interior of an atom has similar terms 
and possibilities of combination as a, single valence electron: Various 
arguments are advanced for expecting a triplet series by: double ionisation 
of an inner shell by analogy with; optical spectra of similar kind. It is 
pointed: out that the experimental proof will be difficult owing to the 


relatively feeble intensity of such lines in X-ray spectra, and sooner 
edges and excitation limits are suggested as means of detection. » 


1416, The Photographic. and Ionisation Aotions of X-Rays of Various 
Wave-lengths. R. Berthold. (Ann. d. Physik, 76. 4. pp. 409-438, 
Feb,, 1925.)—~Intensity: measurements carried out by photographic methods 
and ionisation’ methods are not: comparable unless we know \(1) ‘the law 
of et aarp of the silver salts with relation to wave-length, 
and (2) the relation’ between the blackening action of X-rays ‘and: the 
ionisation of X-rays with relation to wave-length: The first relationship 
has been investigated by Glocker: and: Traub ‘436 (1922)], 


; 
acid arranged with the methyl groups at the surfaces and interlocking 4 
5 
by means of the carboxyl groups to ‘give a purely crystalline state, in 
* 
which ‘no water of solution takes: part: The subject of oil films upon : 
water is then discussed, and evidence goes to show that these are formed | 
4 
4 


- and.no variation of the form of the curve of blackening with the. wave- 
length has been found. The second relation is now. investigated, the 
experimental arrangements being described:in great detail. Without the 
limits. of absorbtion discontinuities of Br and Hg and relation of blacken- 
ing S and ionisation I is found to hold as S/I = a. 5 — v), where m 
is a ‘number between 0 and « and v is sec 
cation of the method of use of this formula is.given. B. 
1417, High-Power Rectified Current at 500,000 Volts. J,: Saget. 
(Rev. Gén. d’El. 17. pp.:537-640, April 1925.)—Diagrams. and descrip- 
tions'.are given of two. valve arrangements for obtaining high-voltage 
rectified current for operating X-ray tubes and producing very pene- 
trating X-rays. The first. arrangement uses two kenotrons.and gives 
about 150,000. volts.: Each’ kenotron is used to. rectify one half-cycle 
of the alternating current.supply. By combining two. such groups in 
series double the voltage: is obtained, and in a third arrangement the 
addition of two. further groups enables a voltage of 500,000 to 600,000 
to be obtained.. A ‘photograph is given of this latter arrangement ; the 
output is. about 5 kw. Another. generator of this type, capable of an 


1418. The by X-Ray. of by 
Weight of Various Elements in Mixtures and Compounds. R. Glocker 
and W. Frohnmayer. (Ann. d. Physik, 76. 4. pp: 369-395, Feb., 1925.) 
The paper is a description.of the method employed by the authors for 
the analysis of mixtures and compounds by measurements of the intensity 
of the continuous spectrum on both sides of the absorption limits of the 
elements in the substance under investigation. The method is applicable 
to’any solid or fluid. In order to obtain the desired results it is necessary 
to determine experimentally absorption constants, and the process was 
carried out for the K absorption limit for elements between Z = 42 and 
Z = 90, as well as the L, limit for those in the region of Z = 90. Great 
care was taken in the measurements of the intensity photographically, | 
and the probable errors are assessed after considerations of their possible 
magnitude. The influence of the mixture of impurities was investigated, 
and it was found that the ‘‘ jump ”’ at the absorption limit of an element 
was smaller when the absorbing action of the foreign substance increased. 
If an element of high atomic: weight is mixed with one of lower atomic 

weight, the former may be estimated spectroscopically with an accuracy 
of about + 5%. As practical examples of the method determinations 
of barium in glass, hafnium in minerals and mixtures of salts are given 
and the results. of analysis. 


| 


Radiat Tubes and Applicators. G. Barlow and H. B.: Keene. | (Brit. 
J. of Radiology, 21. pp. 29-36, Jan., 1925.)—-Two methods are described 
control the’ linkage: of radian tubes ‘need: for: purpases 
The first method requires the undesired removal of the specimen betw 
hospital and laboratory. This tnéthod: is deerribied amd. aleo-the method 
VOL. XXVIII.—a.— 1925. INVES 
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ol dotevting & in, the Since it is preferable not to 
have to remove the tubes from hospital to laboratory, a method is described 
which overcomes this objection and also permits the test to be carried 
out at any convenient later tim Briefly, this consists of enclosing the 
radium tube in a copper-foil “ grid,”’ ’ upon which an active deposit is 
obtained if leakage occurs, and this grid is surrounded by a “ mat.”’ of 
copper-foil, having deposited it charcoal suspended in 
rubber ‘solution, the purpose of W to absorb emanation. This 
“mat” and “ grid” is then removed for periodical examination in the 
the of the actual radium salt. 
J. L. 


Ber. 133, 2a. No. 1-2. pp. 17-22, 1924.)—Previous results due to Curie 
and others since 1902 are discussed, and the tabular results obtained 
by the author are given and discussed. ‘The ‘give: ot 


ety 


180. pp. 436-439, Feb. 9, 1925.)—Reference is made to 
the work of Bates and Rogers (Abstract 1501 (1924)], who found three 
new groups of a-particles from polonium having ranges 6° 1 cm., 10 cm. and 
13-1 ¢m. in air at 760 mm. pressure ‘and 15° C., these particles occurring 
in the proportion of 9-8, 5-1 and 2- respectively for every 10% q-patticles 
of range 3-9 cms. The. author has now repeated and extended these 
measurements, and finds that the results obtained vary with the nature 
and the surface conditions of the metal on which the polonium is deposited. 
Perea contrary to the results of Bates and Rogers, that the number 

ordinary -9cm. a-particles. A. B. Ww. 

(Am. J. Sci.'9. pp. 127~144, Feb.,'1925.)—A general review 
and discussion of the various radio-active methods (Ur-Pb, Ra-Pb, He-Ur 


4423. The Period of Mesothoriumn 2 Ww. P. Widdowson A. S. 
Russell, (Phil. Mag. 49: pp. 137-140, Jan.; 1925.)—The period of 
mesothorium 2° was measured in the course of an unsuccessful attempt 
to isolate a second product of mesothorium 1, standing in the same relation 
to mesothorium 2 as uranium Z does to uranium X,. The half-value 
period was found to be 5-95 hours (error, probably lessthan 1%). Thisis 
-4¥Y, smaller than Hahn’s period of 6-2 hours. The: new value of the 
disintegration constant is 0-116 per hour. Details. of the chemical methods 
used for separating out the mesothorium 2, together with its hypothetical 
isotope, are giveh ; in none of the preparations. was any abnormal initial 
decay observed; and the active material decayed exponentially to zero. 
This shows that ‘there is no appreciable quantity of a minor isotope with 
a period between three minutes and six hours. Preliminary experiments 
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1424. Some ‘New Methods *for ‘the Measurement of ‘Thermal Conduc- 
tivity. T. Barratt and R. M. Winter. (Phil. Mag. 49. pp. 313-322, 
Feb., 1925.)—In an earlier paper one of the authors has shown [see Abstract 
1991 (1914)] that the thermal conductivity of a thin rod can be expressed 
as k = (H*/pghV*) coth® al, or when the rod is long & = H®/pghV?, 
wherein H = the heat supplied in calories per second to the hot end of 
the rod, at whi the, pereture difterence between the its 
Surroundings is V degrees C.; = perimeter of rod in cms..; ¢ = area 
of cross-section in sq. cms, ; i} = length of in. cms..; a = Whplak; 
and A is the emissivity of the surface. The uncertain and troublesome | 
part of the measurements required to determine & is that. involved in 
_ finding 4, since this factor depends on a number of important conditions 
difficult to take completely into account. The present paper describes 
new methods, based: on those of the earlier paper, in| which A is entirely 
eliminated from the formule, thus removing the necessity for measuring 
it. The general equation for the fall of temperature along a rod is first 

. a. general way, the solution being transformed so as to give 
in terms of H, g, a, V, and the temperature excess at any other point along 
the rod. The resulting expression is not explicit, but can easily be solved 
gtaphically, a numerical example illustrating the procedure in a typical 
case. _From the general expression a simple formule for is found requiring 
merely the measurement of H, the temperature at the hot end of the rod, 
the cross-section,. and the temperature at any other point along the rod. 
Formule are also found in the cases when (i) h/ka is small; (ii).g, 4, H, V 
and V’, the temperature excess at the cold end, are specified together with 
“condition. (i) ; (iii). the ratio H/V is known for two values of /, Finally, 


F. H. Schofield. (Roy. Soc., Proc. 107. pp. 206-227, Feb. 2, 1925.)— 
Earlier research on thermal conductivity has been over temperatures from 
100°C. down to: below ‘+ 250°'C., and the object of the present investiga- 
tion was to extend to 700° C, the méasurements of thermal and eléctrical 
conductivities of a number of metals of the highest purity obtainable 
. The guard ring method was employed, steady conditions 
being obtained in the specimen and lateral heat losses reduced to low 
values. The'specimen, in the form of a cylindrical rod, was heated by a 
Pt coil wound on a silica rod placed in a cavity at its centre, and Cu rods 
_ screwed into its ends served as sinks. Various:devices were employed to 
increase or decredse the heat losses from these ends. Temperatures alon 
the rod. were obtaimed with thermocouples of Pt and Ir-Pt.. An 
accuracy of 1+2 % was obtained. Electrical conductivities were measured 
by a comparison of the voltage drop along the specimen and a standard 
resistance in series with it. The results obtained for both conductivities 
and for ‘Lorenz's function are compared with those of Jager and Diessel- 
horst, Lees, Angell, Konno, and Honda and Shimidu. It was found that 
the thermal conductivity of Al increased with rising ti cag Ni 
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and Zn: are practically constant ‘at: all. temperatures. ~ Al rises: with 
increasing temperature,’ ‘and is 


‘Ahanialions Alloys. P. Hidnert. (Bureau of Standards, Sci. Papers, 
No. 497. pp. 697-731, 1925.)—This paper gives data on the linear thermal 
expansion of four samples of ‘aluminium and 51 samples of important 
aluminium alloys. The preparation, chemical composition, heat treatment, 
etc:, are included. Most of the specimens were examined from troom- 
temperature to about 500°C. Typical expansion curves of the various 
groups of samples are shown and discussed: A description of the apparatus 
used in this research and a review of ‘available information obtained ‘by 


1427. Specific Heat of R. N. Ghosh. Chem. 
J. 1. pp. 123-124, Dec. 31, 1924.)—Honda’s formula [see Abstract 706 
(1923)} for the Specific heat of liquids, based on the rotational*energy of 


the molecule, having been shown insufficient to account for the high 


values obtained experimentally, anew empirical formula is proposed for the 
energy of the liquid per unit mass of the form E = 3NAT + Nx/2(e* — 1), 
where x = hv,/kT, N = number of atoms per unit mass, T = abs. temp. sf 
hand k are Planck’s and Boltzmann's constants respectively, and y is 
obtained from*Lindemann’s formula. A table is given comparing caleu- 
lated and experimental results, the former being in general low. A 
corrective formula involving compressibility values for which data are 
unavailable i is tentatively suggested. B. L. 


Pipe-line Temperature E. S. Bristol. ‘(Optical 
Soc. of America, J. and Rev. Sci. Inst..10. pp. 243-251, Feb., 1925.)— 
An examination of the errors involved i in applying electrical temperature 
the relative values of various forms of apparetes from the standpoints 
of accuracy and serviceability are determined. After giving full experi- 

mental details, the paper tabulates results of work with platinum resistance 
thermometers and copper-constantan thermocouples. The conclusions 
applying ‘to lagged superheated steam-pipe conditions are: (1) Under 
worst conditions a 16 B and S gauge copper-constantan or iron-constantan 
thermocouple will reach — 10°F, error. (2) This can be reduced by en- 


_ casing the couple in a bright nickel tube, as long as the tube is bright and 


Pon (3) A 22-gauge couple may. have a maximum accuracy of 
(4) A platinum resistance thermometer with an undarkened 
pa a4 will have a maximum error of — 5° F. under worst conditions. 
mixing of steam to avoid stratification i is given for purposes of temperature 
measurement and also the choice of a suitable ie gage for Toe 
instruments away from outlets,etc, B 


1429. Platinum Resistance T try Low Temperatures. M.S. 
van Dusen. 


(Am. Chem. Soc., J. 47. pp. 326-332, Feb,, 1925. }—Below 
VOL. XXVIII.—A.—1925. 


OT 
ag 
4 
4 
« 
x 
of its alloys are given. AUTHOR. | 
+ 
4 
4 
“Rene 
: 


470 SCIENCE ABSTRACTS. 
the region. — 40° C. temperatures defined by the Callendar equation depart 
from the thermodynamic scale by amounts which increase very rapidly 
below — 100° C., the calculated temperatures being 2° too low at liquid-air 
temperatures. | A simple modification of the Callendar equation for 
platinum resistance thermometry above 0° C.is given, which will express 
accurately the resistance of platinum on the thermodynamic scale from 


The last term is omitted for temperatures above zero. ‘pi is determined 
by calibration at or near the boiling-point of oxygen, and a and § as in 
ordinary work. The new equation requires but one calibration below 
zero. Recalculations of data on resistance thermometers at low tempera- 
tures obtained at the Reichsanstalt and the Bureau of Standards are made 
and tabulated showing that the modified equation expresses the 2B 

mental results within the errors of $.G 


Registering the Extent of Physiological Cooling. R. Thilenius. and C. 
‘Dorno. (Meteorolog. Zeits. 42. pp. 57-60, Feb., 1925. )—A, new instru- 
ment for which freedom is claimed from defects inherent i in those hitherto 
employed. A black copper sphere 7-5cm. in diameter, into which a 
small controlling thermometer is inserted, is mounted by means of a metal 
tube about 1 cm, in diameter and 8 cm. high on a metal plate, and provided 
: with a conducting cable and plug. Separated from it isa wooden stand 
carrying a powerful clock about 12cm. in diameter and 11cm. high, 
with plug contact and relay, and two resistances. Another conducting 
cord leads to relay and clock, and is connected by a plug to the conducting 
net. The clock goes only when a current is directed to the heating body. 
The relation between the time indicated by the clock (43) and the interval 
‘between the readings (f,) multiplied by the factor given by instrument 
(f) gives the extent of the cooling (A) in 1/1000 g.-cal. per sq. cm. and 
second, so that A =i,ji,.f. The following are among the advantages 
_ claimed for the instrument : The rapidity of the exchange of temperature 
with the air is, in proportion to the conductivity of copper compared with 
ie (0-90 : 0-002), 450 times greater than with the kata-thermometer. 
~The spherical form ensures uniform radiation in all directions. The 
‘sphere has a surface area about 6-2 that of the kata-thermometer, therefore 
approximates more to the dimensions of the human body. Its chief 
merit lies, perhaps, in the fact that the degree of cooling may be directly 
deduced from its physical values, so that it may be described as an 
instrument of absolute measure, It measures continuously in the manner 
employed by Hill for gauging - the kata-thermometer. A temperature of 
33° is chosen for the measuring body, i.e. the heat of the skin at room 
temperature calculated from Vincent’s formule. The instrument is 
arranged for working with alternating or constant current, A full 


1431, Destruction of the Berthelot Calorimetric Bomb and its Replace- 
one by a Bomb of New Type. CG. Moureu, (Comptes Rendus, 180. 
‘PP. 657-560, Feb. 23, 1925 )—The circumstances of the destruction by 
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explosion of the original Berthelot calorimetric bomb are detailed, and 
the very considerable cost involved in ‘its replacement by an ‘exact copy, 
owing to the large quantity of Pt employed in the lining ‘and joint, is 
referred to. In the type ultimately adopted, a saving of Pt'is effected by 
narrowing the neck of the bomb, anid by substituting a composite ‘lining 
composed ‘of Cu (0'4mm.), Au (0-4mm.), and Pt (0-2mm.), intimately 
associated, the Cu being next to’ the steel wall of the bomb: By these 
- means the amount of Pt required is reduced to less than 10% of that 
employed in the original. The is to yielded 
entirely: Satisfactory results. 


$432. Fusion and Evaporation of Graphite. E. | 
(Cite, Elektrochem. 31. pp. 64-62 Disc., 62-63, Feb., 1925. in the 
_ previous experiments [Abstracts 220 (1922) and 969 (1924)] with carbon, 
the author places a rod of graphite (obtained by heating to 2500°C. a 
carbon rod for several hours while embedded in powdered graphite), 5. cm. 
long, 3 mm. in diameter in the thinner middle portion, vertically between 
blocks of graphite into which the graphite terminals of alternating current 
leads arescrewed. The whole apparatus is enclosed ina glass bulb, through 
which argon is kept flowing ; the gas pressure ranges from 0-02 to 1-5 
atmo. As the temperature of the rod rises a bright ring suddenly develops 
in the central horizontal plane ; in the next moment the rod splits along 
that plane, and an arc is formed which is soon extinguished. Kinemato- 
graph pictures; taken at intervals of 1/25 second, are reproduced (but 
wrongly marked, as corrected on p. 160). At the moment of rupture the 
inner wall of the protective cylinder surrounding the road becomes covered 
with soot in which some globules up to 1mm. diameter, apparently of 
fused graphite and of the correct density 2+232, can be distinguished. 
_ The rupture might be due to bursting or to fusion. A gradual evaporation 
of the graphite, leading to an internal bursting, should become visible. 
The author hence concludes that the graphite is really fused. The tempera- 
ture suddenly rises as the rod fuses owing to the arc formation, and then 
drops, while the current density (up to 2100 amp./cm.*) decreases, first 
suddenly and then slowly. The melting-point of graphite is estimated 
at 3800 + 100°, that is, 400° lower than the temperature of the positive 
carbon arc crater at 1 atmo, The author suggests that the crater is 
_ covered by a thin film of liquid carbon. His graphite contains 0-1 % of 
mineral impurities. The heat of evaporation of carbon is found to be 
about 92 cal./mol., 4.e. lower than that of Kohn and Guckel [Abstract 
3034 (1924)}, 133 cal., which the author considers to be more probable. 
The Discussion by H. Fischer, Bodenstein and Amberg concerned = 
identification of the globules (only’ the density was determined) ; 
Sauerwald ascribed them to impurities, and asked why 
_ incipient fusion were never observed in the interior of carbon rods, while 
1433. Fusion ond Heat pe Evaporation of Graphite. K. ph 
(Zeits. Elektrochem. 31. pp. 63-70, Feb., 1925.)—The author, in whose 
laboratory the experiments of Ryschkewitsch [see preceding Abstract] 
_ were made, further discusses the reasons which induce him to believe that 
there is fusion of the graphite, and not merely of impurities which (Sauer- 
‘wald) might have become concentrated on the surface and have lowered 
of the carbon. At 1/3 atmo. the Positive’ carbon arc 
VOL. XXVIII.—A.—1925, 
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ie covered. with. very. Gloa ef (possibly 0-2 mm. thick). 
What is measured is therefore not the heat of sublimation of solid carbon, 
but the boiling-point of the liquid phase at 6 atmos. . Kohn and Guckel 
found .the. crater temperature to be 4700°... These views. would explain 
the apparent contradictions in Lummer's statements on, the liquefaction 
of carbon. Taking the latent heat of fusion of graphite at 10 cal., the 
heat of sublimation of diamond (Kohn. and Guckel) would be. 147 cal. 
at ordinary: temperature. For the determination of the vapour pressure 
curve the measurement of the crater temperature seems more suitable 
than the observation of the rate of evaporation of carbon filaments.. H, B. 


1484, Temperature of Vapour arising from a Solution. W. Mobius. 
(Zeits. techn. Physik, 6; 2. pp. 68-60, 1925.)—Schreber [Abstract 1176 
(1923)] concluded from his experiments that the temperature of the vapour 
arising from a boiling solution was that of the boiling-point of the pure 
solvent. He also accounted. theoretically. for the abrupt temperature 
change at the surface of the solution. The experiments of Knoblauch and 
Reiher led them: to conclude that the temperature of the vapour when 
it leaves the solution is that. of the boiling-point of the solution. The 
author has determined the temperature of the vapour arising from a 
boiling aqueous, solution of CaCl, He finds that when an ordinary — 
boiling-point apparatus is employed (boiler surmounted by two concentric 
copper cylinders) the thermometer in the vapour always records the 
temperature of the boiling-point of the solvent. . If, however, the double- 
walled copper cylinder be replaced by three concentric cardboard cylinders, 
then the temperature given by the thermometer in the vapour is 6°:6 . 
above the boiling-point of the water. The boiling-point of the solution — 
was 10°-6 above this temperature. The author concludes that the vapour 
leaves the solution at the temperature of the solution boiling-point, and 


1435. Recent. of the Joule-Effect ior CO, | 
and F, W. Sears. (Nat. Acad. Sci., Proc. 11; pp. 38-41, Jan., 1925.) 
——Deduces an, expression for the change of temperature when a given 
- volume of CO, expands into.a vacuum, which includes the effect of the 
work done against the mutual attractive forces of the molecules and that 
done in altering the number of associated molecules ; and describes an 
experimental method in which a 2-litre flask is used, to which a steel 
rim is cemented and a cover ground on. The CO, is contained in a glass 
tube, placed axially in the flask, and surrounded: by a thin walled steel 
tube perforated with small holes, which prevents the fragments of the 
glass tube from being projected outwards when it is broken by the point 
of a screw passing through the steel cover. -The following table shows 
the results, the first column giving the. pressure in atmospheres in the 
glass bomb, ee and the third AT calc. — : 


15-6). 06° C 


The temperature changes are sof the paid order of mageitude. Tem- 


peratures were measured by. determining the of a wire, 
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Leduc. (Comptes Rendus, 180. pp. 502-505, Feb. 16, 1925.)—In papers 


RASA 


published in 1897 and 1899 the:author calculated the.proportion oftwinned 
molecules in anomalous vapours; normal gases being assumed .to. consist 


of a single kind of molecule’ at all temperatures and pressures, To-day 
association is' sometimes regarded as a general phenomenon, which is 
exaggerated in anomalous vapours... J: Duclaux has recently treated the 
case by supposing that of the Nmoiecules forming 1 gramme molecule 
2n have twinned to form ” double molecules; the system forming a mixture 
of two perfect! gases, to which Dalton’s law can be applied, and arrives at 
a formula connecting pressure: and ‘temperature which confirms. the 
author’s results, which are based on kinetic conditions, For CO, the 
values of f, the fraction of the molecules which are twinned, and of Q, 
the heat’ of formation at constant: volume of a. 


500°. 
142116081992 


it will. be seen thas 4% bor the saturated vapour, andthe 
variation of is almost linear and 600°. AR tends towards 


ix 


‘H. Rodebush, Andrews: and J. B. Taylor. (Am, Chem. 
Soc., J. 47: pp? 313-319, Feb., 1926.)—-This paper records the devising of 
a method | ‘with full experimental details for the measurement of the heat 
content of aliquid as a function of temperature and pressure analogous to 
the total heat determinations made for the determination of mean specific 
heats ‘at high temperatures... When the total beat quantity. measured 
is large, the errors due to heat leakage are minimised. The temperature- 


9438, Criticioms: of iWork. on the of. Condensed Gases 
rs Absolute Zero. F. Simon. | (Zeits. f. Physik, 31. 1-4. pp. 224-228, 
1925.)—A summary is given of Eucken’s work on this subject [see Abstracts 
157 and 165 (1925)] and the results criticised on the following grounds : 


‘When dealing with monatomic molecules possessing a regular crystalline 


structure considerable difficulties arise when extrapolating the specific 
heat to the absolute zero. For atoms with more than one molecule the 
conditions are complicated by molecular vibrations in the lattice, torsional 
vibrations in the molecule and vibrations of the atoms in the molecule. 


_ At very low temperatures the last named is negligible, but the second 


can possess a small value, and this will increase the probable error in 

Eucken’s values. Molecular vibrations will also affect the results, and 

thus more exact values of the specific heats at these low temperatures — 

are necessary before rejecting the applicability of the Nernst theorem. 

Other physical properties may have to be at low 
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tures to prove the existence of the supposed molecular states. Finally, 
the numerical values employed by Eucken are criticised and the deviation 


1439. The Theory oth Menatomic Perfect Gas. Part il. 
Einstein: (Preuss. Akad, Wiss. Berlin, Ber. 1. pp. 3-14, 1925.)— 
Bose’s theory of the degeneration of a perfect gas pe on a profound 
connection between radiation and gas is first referred to, since the degen- 
erate gas differs from the gas of mechanical statistics in analogous. manner 
as radiation, according to the Planck conception, differs from that of Wien. 
Further considerations now advanced show that the analogy between 
quantum gas (radiation) and molecular gas must be complete, and the 
earlier paper [see Abstract 159 (1925)] is therefore supplemented by the 
following treatment : § 6. The saturated ideal gas; § 7. Comparison of 
the present gas theory with that which follows from the hypothesis of the 
reciprocal statistical independence of the gas molecules ; § 8.. The variation 
properties of the perfect gas; § 9. The viscosity of gases at low tempera- 
tures; § 10. Equation of state of the saturated perfect gas. Notes on 
the theory of the equation of state of gases and on the electronic theory of 
metals ; § 11. Equation of state of the unsaturated gas. ee ih : 


1440. On the Quantum Theory of the Perfect Gas. A. Einstein. 
(Preuss, Akad. Wiss. Berlin, Ber. 3. pp. 18-25, 1925.)—The derivation of 
the Planck radiation formula by Bose based oni the light quantum hypoth- 
esis, has led the author to propose a quantum theory of the perfect gas 
now described. This theory appears valid on the basis that a light quantum 
(apart from its polarisation property) only differs from a monatomic 
molecule in that the static mass of the quantum is vanishingly small. 
Since previous statistical methods are by no means objection-free, the — 
author has made the argument as far as possible independent of arbitrary 
hypotheses. In § 1 the problem is mathematically stated. § 2. considers 
why the classical equation of state does not fit into the quantum theory. 
§ 3 is devoted to dimensional considerations, including the method employed 
in the paper. § 4 deals with adiabatic compression, and § 5 with a gas 
in a conservative force field. § 6 contains conclusions on the equation of 
state of the perfect gas. In § 7 the relationship is discussed of the result 
of § 6 to the classical theory and to the quantum theory now proposed. 
Two objects have been attained in this investigation, viz.: (1) A general 
condition has been found which every theory of. the Perfect gas must 
satisfy. (2) The equation of state derived cannot a by 
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1441, The Production of Sib: Ww. N. Bond. “(Phil Mag. 
49. pp. 236-240, Jan., 1925.)—A detailed’ discussion of the sub-harmonic 
notes produced by the intermittent contact of a tuning-fork and a suitable 
solid’ body as previously described» and demonstrated in Nature; 113. 
p. 365, March 8, 1924. Ifa large tuning-fork is energetically sounded 
and part of the stem or the basal end of its prongs is touched lightly against 
a fixed’ solid body, the note’ produced has a frequency equal to that of the 
fork divided by an integer. Five different notes can be obtained according 
to the amplitude of the fork vibrations or the force with which the fork 
presses against the rigid body. The intermittent contacts are included — 
in an electrical circuit,-including an ammeter, and a cell and a telephone. 
The ammeter records different mean currents for each sub-harmonic, and 
the microphone gives the corresponding note. The contacts are also 
graphically: recorded, and a plate of results is given and discussed, The 
method affords a means of determination without 


(Phys. Rev. 26. pp, 218-224, Feb., 1925.)—Simple harmonic 
vibrations satisfying the equation ¢ = (Rr) (cos 0) cos ot are 
studied. In this equation, ¢ is the velocity potential, J and P denote 
Bessel and Legendre functions respectively, ‘andr and 6 are. polar coordi- 
nates. The parameter m specifying the orders of the-Bessel and Legendre 
functions is determined so that the vibrations satisfy the, boundary condi- 
tions for a conical horn. This is possible by means of a new. expansion for 
P»(%) which is herein developed. ‘With the assumption of a loop at the 
opening of the horn and by theaid of an asymptotic expansion for Jim. (2), 
numerical values ate computed, for horns of various angles (2° to 30°) 
and for two types of vibration, of the ratios m/n, of several frequencies to 
the fundamental ‘frequency ”», and of the ratios Ajd of the corresponding 


1443: Theory: of the Option Angle: im ‘Horn. 
V. A. Hoersch. (Phys. Rev. 25: pp. 225-229, Feb., 1925,)—A. theoretical 
explanation of the fact that maximum. amplification is obtained jif the 
horn has a certain optimum angle is presented... The hosn of small angle 
0 is assumed to be resonating to plane waves of frequency 2srw which come 
to’ its large end in the direction -of the axis. Putting the energy flux 
through the small opening at the apex equal.to the net flux into the large 
end, ‘we obtain = (nm*/p)6*P, + ; hence the 
equation for the amplification is = + (peat 
p'= density, a = speed of sound, # =: order of harmonic 1, 2, 3. . This 
is a maximum for $764 = (pw*/mm*a)y, ; and from the energy equation 
we see that for the optimum angle the energy dissipated from the large 
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THEORY, ELECTROSTATICS AND ATMOSPHERIC ELECTRICITY, 


1444, New ‘Ferrier and. Besnerais. 
tales. Rendus, 180, pp. 573-576, Feb. 23, 1925. )The authors claim 
that they have shown that by assuming that two electric particles exert 
equal and opposite action one upon the other of magnitude dW/dr, 
where W = e/r.F(u,.. is the velocity of an electron and 
F(u) = 1 — +... the first term of which is due to Weber, it is 
possible to conceive an electric ether consisting entirely of particles of 
the same sign; In the present paper they claim to.have shown that 
this formula permits of the interpretation, not only of. known electro- 


4445. Electrostatic Attraction. Schering and R. Schmidt, (Zeits, 
techn. Physik, 6. 1. pp. 19-27, 1925. From the Reichsanstalt.)— 
ts on the attraction between two condenser plates separated 
by a solid dielectric show an apparent deviation from Coulomb’s law: 
This ‘deviation may be accounted for by assuming the existence of a 
thin layer of air between the dielectric and the plate. If the fit between 
the ‘two were perfect, the attraction between the plate. and dielectric 
due to electrostatic action: would be masked by molecular adhesion ; 
but if—as is inyariably the case—actual contact is confined to a few 
points only, the layer of air which separates the plate and dielectric 
over the greater portion of the surface causés, in the case of a highiy 
insulating material like sulphur, a greater attraction than that. corre- 
sponding to a liquid dielectric having the same dielectric constant ; 
the attraction does not vary greatly with the thickness of the layer of 
air, so long as this is small. If the dielectric exhibits surface.conduction, 
while its interior is highly insulating (as in the case of glass), the appli- 
cation of an alternating p.d. produces a similar effect, but with a con- 
- tinuous p.d. this vanishes. In the case of a poor insulator, such as slate, — 
thé attraction with continuous and low-frequency alternating, pid.’s 
becomes very great (Johnsen-Rahbek effect), as owing to- conduction 
the surface of the semi-conductor acquires a potential which results in 
a ‘p.d. between it and the plate nearly equal to the full impressed p.d. ; 
the attraction‘in this case depends essentially on the thickness of the layer 


of air, and is almost independent of the electric properties of the medium _ 


and of its thickness; with increase of frequency, the attraction rapidly 
decreases. In the case of ordinary glass, all the above ¢fiects may: be 
| produced by: varying’ the ‘temperature. The: authors give the results of 
glass maintained at various: Ht, 


76. 4. pp. 383-368; Feb., 1925.)—This paper is divided into 
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scope the -velocities: used. in these. experiments. the results are in 


complete accord with the theory and results of earlier. experimenters. 
The mobilities with uniform and with oscillating movement differ. from 
one another only. unessentially.. In the second part the influence of an 
alternating tension at the plates of a Millikan condenser on the photo- 
electric éffect on particles of an ultra-microscopic order of magnitude 
is investigated. In accord with the theory of Meyer and Gerlach it. is 
found: that there is an essential increase in the maximum, attainable 
end charge of the particles by the application of the alternating tension. 
This end charge as a function of alternating tension is both experimentally 
determined and: is calculated from theory. The time of lag in relation 
to the charges of particles is investigated. 


(1447. The Theory of a A. Simon. 
(Phys: Rev. 25. pp. 368-375, March, 1925.)—-The quantitative theory of 
a simple electrostatic alternator, that is a static machine which reverses 
its potential periodically, is given. The machine studied is one: with 
four fixed inductors and four revolving carriers, and reverses its 
potential once evéry revolution. Assuming there is no leakage, the 
formulas for the potentials of the inductors are deduced ; and, provided 
the potentials ‘of. two: opposite inductors ‘were initially zero and those of 


the other ‘pair equal and opposite; take’ a’ very simple form. If the 


inductors nearly completely surround the carriers and if the inductors 


are relatively far apart, during every revolution the potential of any 


inductor is theoretically quadrupled and at the same time reverses its 
sign. The machine is therefore self-exciting. Experiments made. with 


‘with the'theory. AUTHOR. 


(1448. Classification and Properties of Atmospherics. 
R. Bureau. (Comptes Rendus, 180: pp. 629-532, Feb. 16, 1925.)— 
Atmospherics in France may be classified into the following types 
ing to simultaneous meteorological conditions: (1) Associated 
with the polar front—sharp isolated discharges, lengthening into crack- 
lings after the passage of the discontinuity ; these are always connected 
with the motion of the cold air. (2) Occurring in pseudo-polar fronts— 
incessant rumblings which occur between 11 and 2] hours. (3) Associated 
with currents derived from the polar front ; usually severe atmospherics 
very similar to those in type 1. (4) Anticyclonic atmospherics ; these 


DISCHARGE. AND OSCILLATIONS. 


148. The Low-Voltage Ave in Ace 
and Helium. R. (Zeits. Physik, 31. 6-6. pp. 430-488, 1925.)— 
The method used in. the investigation was similar to that of Yao, the 
arc passing from the incandescent wire kathode to the mercury anode 
at the bottom of a tlask-shaped bulb, which could be heated in a. paraffin 


bath, or. an. electric oven. temperature of more than 150°C. was 


necessary to obtain an abnormally snag arc; at — ms the 
VOL. XXVIII.—A.— 1925, 
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smallest voltage at which the arc burnt ‘was 3~5 volts ‘that ‘there were 
no oscillations was shown by connecting a capacity in parallel to: the 
arc, no alteration was produced in current or voltage; the “ peak’’ 
voltage was also measured by the method of Bar, ‘v. Laue and Meyer, 
and was found to be equal to that given by the continuous current volt- 
meter. The above figure, 3-5 volts, includes the voltage used up in 
the connections, eliminating this the lowest voltage obtained with a 
very hot kathode was 2-25 volts. The author has also succeeded in 

an abnormally low-voltage arc in helium without oscillations, 
the lowest voltage being 16-5 volts, including the drop in the incandescent 
wire. This result was obtained in very pure helium by heating the 
tungsten wite kathode to the highest possible temperature. With argon 
of the incandescent wire. "HN. A 


$450. de Vapour. S. Duffendack 
m= H. Huthsteiner, (Phys. Rev. 25. pp. 601-508, April, 1925.)— 
Low-voltage arcs ‘were struck in phosphorus vapour obtained by heating 
pure red phosphorus to about 335° C. in a discharge tube. _The minimum 
arcing potential was found to be 10-3 volts. This is also the voltage at 
which ionisation begins in a vapour containing a high percentage of 
atomic phosphorus. The monatomic gas is obtained by heating a molyb- 
denum box-shaped anode by radiation from’ tungsten filaments mounted 
inside it. It is concluded that this is the ionising potential of the phos- 
phorus atom. The relation of these results to those of previous observers 
is discussed; The spectrum of the low-voltage arc contains both lines 
and bands. The lines are those of the arc spectrum of phosphorus, and 
are probably due to atoms formed by dissociation at the filament. Both 
parts of the arc and in arcs at 12 and 48 volts. AUTHORS. 


Electrodes in Vacuo. H. Rohmann.  (Zeits. f. 31. pp: 311-— 
325, 1925.);—The author has investigated the relation of current to 
potential difference across metal electrodes separated by short distances 
of the order 10 mp to 1000 mp in vacuo. The results indicate that in 
the case of electrodes at a constant distance apart, the value of the 
applied potential corresponding to effective contact between the elec- 
trodes, t.e. the “‘ binding potential,” is within wide limits independent 
electrodes.. For lower values of the potential the gap is perfectly 
insulating. The observation of this ‘ binding potential’ affords a 
convenient means of determining the critical field strength of the dis- 
charge between the electrodes, which in general decreases with con- 
tinued evacuation of the vessel.in which the discharge occurs. In the 
case of two electrodes of different metals the value of the ‘binding 
potential”’ is independent of the direction of flow of the: current ; 

moreover the value of the critical field strength is the same for different 
‘metals which have been submitted to the sante treatment, 


1452. Liberation-Energy of Positive Ions. A. Gunther- Schulze. 


‘of metals, A.D. 
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ates 1483, Theory of Layer Discharge... A. Ginther-Schulse,. (Zeits. 
Physik, 31. 1-4. pp: 1+13, 1925.)—The paper. reviews: the earlier theories 


and develops ‘the-theory of layer discharge by the aid.of known laws 


of ‘electron movement in gases. ‘The. conditions under which, the. space 
discharge, ‘caused by the change of: velocity of the electrons, passes into 


5. Taylor and W. Clarkson. -(Phil.. Mag, 49,. pp. .336-363,. Feb., 
1925,)—In a previous paper [see Abstracts 2569 (1924), 203m and 404 


writers showed, in the case of the neon discharge-tube or 


“ Osglim ” lamp, that there was a critical resistance below which the 
well-known phenomenon of “flashes” could not be obtained. The 
relation for this critical value is of the form.R; = (E — V;)/k(Vp—: Va) 
where 'E is the charging voltage, V; is the lower critical voltage, Va the 
cathode fall of’ potential approximately, and the ‘‘ conductance.’’ of 


‘the lamp. The condition for no flashes: is expressed physically by the 


fact that during any instant of the discharge through the.tube, the 
quantity’ of electricity flowing from the condenser is exactly equal to 
the quantity which flows into the condenser. from the charging battery. 


Some’ results were put forward tentatively in. support of the above 


equation. \ The results were, however, neither definite nor conclusive, 
and afuller investigation into the problem of the critical resistance of 
air discharge-tubes is considered necessary. In the present paper the 
(a) The generalised form of the critical 
resistance function for the discharge-tubes; (b) the variation of Vp» 

under different conditions ; (c):the variation of V, with the capacity 
1 microfarad ; (e) the pressure-range over which “‘ flashes’? may be 


the order of microfarad ; (g) the variation of R,, with C; 


‘the variation of the effective lower critical voltage Vs. 


1455. The “Flashing” of Gertain Types of Discharge- 
pa J. Taylor and W. Clarkson. (Univ. of Durham. Phil.. Soc., 
Proc. 7. 1. pp. 1-13, 1923-—1924.)—The ‘ flashing of. discharge-tubes 
was first described for the case of the ‘‘ Osglim”’ lamp by Pearson and 
Anson, The present writers extended the study of flashing to the cases 
of air discharge-tubes over a wide range of pressures, In the present 
paperthe! subject:is dealt: with: under ‘the following <heads.: The upper 
and lower critical voltages ; the phenomenon of ‘‘ flashing ’’ ;. the general 
problem of the effect of resistances on the flashing of. discharge-tubes ; 
the experimental relations ; the variation of the upper and lower critical 


voltages ;' the resistance conditions necessary for the maintenance. of 


flashing in discharge-tube circuits ;. the experimental relations for the 
critical resistances ; variations of D, the slope of the E, R, graphs, 


with r; the ‘critical resistances for air discharge-tubes ; variation 
of the critical resistances with also Abstract 569 (1924) 


in which the are Near Together. of 
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discharge-tubes “present ‘many: and interesting problems, One of the 
chief is the form of the volt-ampere characteristics. In ‘the early work . 
on discharge tubes: the distance apart of the electrodes was usually great 
(10 cm: or more) and the positive column with its concomitant phenomena 
were present. The effect of the accumulation of charge on the walls of 
the tube was considerable and could not be allowed for,.so that the 
results were on the whole neither reliable nor repeatable. The type of 
- discharge dealt with in the — paper is obtained in tubes in’ which 
the electrodes are only some mms. apart:and! the ‘positive column is 
absent. Under these conditions there is the usual: Crook’s, dark space, 
negative glow, and Faraday dark space. Under there 


1457, Diffusion’ of the New: 
Abnormal Low-Voltage Arc. K. T. Compton, and Ekart. 
(Phys. Rev. 25. pp. 139-146, Feb., 1925.)—It is well established that 
arcs may be maintained in gases or vapours at voltages as low as their 
ionising potentials, ‘or, in cases where cumulative ionisation is possible, 
as low as their radiating potentials, provided a hot kathode is used as a 
source of electrons. Considerable discussion: has been occasioned by 
arcs which have been maintained at still lower voltages; since at such 
voltages the electrons are known not to effect either partial or complete 

ionisation of the molecules with: which they collide: Recently Bar, 

_v. Laue and Meyer, and, independently, the -present writer [see 
Abstract 192 (1925)] have shown that some of these arcs, notably those 
in helium, may be accounted for by the existence of electrical oscilla- 
tions, ‘the peak voltages of which always exceed the lowest radiating 
potential of the gas. Experiments with a tube provided with an anode 
and a hot filament kathode, built and: used with elaborate precautions 
for excluding mercury-vapour, disprove the suggestion that traces of 
mercury-vapour as an impurity play an essential réle: in permitting arcs 
“in helium to operate at abnormally low voltages. An arc tube, provided 
with a movable exploring electrode which is used according to Lang- 

- muir’s method, enables measurements of potential, of ion concentration, 
and of average energy to be madein all’ parts of the arc. With arcs 
operating on about 6 volts, the Aathode drop is invariably very near to 
11-6 volts (the minimum radiating potential of argon), so that there is 
a veverse field of about 5 volts existing throughout the greater part of 
the arc. The fact that the arc current of almost an ampere flows against 
this field is due to the effect of diffusion arising from the large con- 
centration gradient.. The electron concentration varies ftom the order of 
10 per c.c.-just outside the kathode to about 10! near the anode. The 
reverse field is due to the difference between the mobilities of electrons 
and of positive ions, and is therefore most pronounced in the case of 
argon, in which electron-free paths are abnormally long. The most 
interesting single feature of this research is the proof of the i 
dacs: [See Abstract 2828:(1924).)' A. 


1458. Determination of Charge E from. Measurements of 
Shot-Exflect. A. W. Hull and N. H. Williams. (Phys. Rev. 25. 

pp. 147-173, Feb,, 1925,)—The measurements of probability fluctuations 
im thermionic emission, (shot-effect) here are at a 
VOL, XXVIII.—a.— 1926. 
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been made over the narrow range from 600 to 1000 kilocycles, .with 
exactly similar results. No evidence is; found. of‘ any dependence: of: the 
shot-effect upon frequency, except that involving: the: constants .of: the 
tuned’ circuit) It is believed that the divergent: results obtained by 
Hartmann are satisfactorily accounted for by the faulty method used for 
measuring mean-square shot-voltage, as pointed out by Firth, The 
accuracy ‘of méasurement of E by means of the shot-effect is limited only 
by ‘the degrée to which: residual: space-charge effects can be avoided. 
Photoelectric ‘current: (10 micro-amperes is’ sufficient) offers advantages 
in ‘this’ réspect, on account of the high initial velocities. All other errors 
in the measurements are purely instrumental and can be reduced without 
limit. Chief among them is deviation from a true “‘ voltage ‘square’ 
law of detection, for upon this law’a faithful record of the mean. square 
of the /irregular shot-voltage depends. A lower frequency than that 
used in these tests’ recommends itself for ease of manipulation. With 
too' low a frequency, however; ‘difficulty is to be anticipated in finding a 


H. Stolt,  (Zeits-f/ Physik, 31. 1—4. pp. 240-252, 1925.)—The objections 
raised” by Ginther-Schulze [see Abstract on the results 
obtained in ‘a previous communication by the author are here criticised. 
It is claimed that recent experiments ‘with rotating arcs as well as the 
estimations of the temperature of the kathode spot by Langbeins seem 
to ‘support the author's views. . The presence of cathodic metallic vapours 
in the layer lying next’the kathode appears to be a necessary condition 
for the arc discharge: It also seems possible for a photoelectric generation 
“1460, Theory: of the Schvott-Efect. Fry. j. 199. 
pos 203-220, Feb., 1925.)—The space current in a vacuum tube is not 
the steady flow of a continuous fluid. It is a migration of discrete 
particles which possess regularity only in a statistical sense. Either 
the discrete nature of the particles or the inequality in the time intervals 
between them would be sufficient to affect any receiving circuit that 
could distinguish between steady and variable currents. The magnitude 
of the effect might conceivably be’ very Small, but if it: were sufficiently 
amplified by a perfect amplifier, it could be made to actuate a telephone 
receiver. It would then manifest itself as an audible noise. If some 
other fluctuation; such as an attenuated telephone message, were super- 
posed on the original space current; it would be amplified to exactly 
the same degree as the statistical fluctuations and would likewise result 
in an audible signal. The intelligibility of the message would then 
-depend upon the ratio of the signal amplitude to the amplitude of the 
statistical variations. If this ratio were too small, the noise would mask 
the signal and the result would be worthless for communication purposes. 
In other words, even with perfect amplifiers, there is a lower limit of 
intensity below which electrical signals*cannot be detected by vacuum 
_ tubes, because: of the lumpiness of the space current in the first tube, 
The present paper contributes’ 
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but it dacs apply to any: type of measuring circuit, which the: 
papers did not. In addition the hypotheses: upon which the. argument 
rests are stated explicitly and in physical terms, and the whole discussion 
is attached to a skeleton of physical intuition, in order that. it may not 
be too difficult to determine how these hypotheses should be recon- 
The paper consists of three parts. The first is devoted to the.“ fre- 
quency spectrum of the electron stream ’’ and reaches the conclusion 
that no such frequency spectrum exists. The second presents a different 
mathematical approach to the subject and explains the physical hypo- 
theses upon which it is based. 


1461. Thevinad N. Saha and N. K. Sur, 
Chem. Soc., J. 1. pp. 9-18, Sept., 1924.)—Theory relative to the thermal | 
ionisation of gases has previously been given by: one of the authors 
[Abstract 1398 (1921)].. The present paper gives preliminary results 
obtained in experiments made to test this theory. -A special furnace 
was used, consisting of a small furnace within a larger one, both being 
evacuated. The substance under investigation was introduced into the 
smaller furnace, which was heated to the required temperature, and the 
‘substance in vapour form was then let into the larger furnace, main- 
tained at’ a higher temperature, This arrangement allowed the con- 
centration. and temperature to be varied at will. Experiments with 
Hg, Cd and Zn proved that the vapours of these elements are not 
ionised at all by heat up to 1250°C. This is to be expected, since the 
ionisation potentials are rather high. Experiments with Mg vapour 
indicated ionisation at about 1300°C., and Ca and Na hig appear 


1462. Chavactoristic of Currents in “Slightly. Tonised E. 
Schweidier. (Akad. Wiss. Wien, Ber. 133. 2a. No. 1-2. pp. 23-27, 
1924.)—In this paper,. which is of a theoretical nature, the following 
points are briefly discussed: The J. J. Thomson approximation formula 
for the current-tension characteristic in an ionised gas, the linear 
Te-union equation, with Te-union. next 
| “AcE. G: 


1463. on of. in Slightly lonised 
Gini: W. Schienck. (Akad. Wiss. Wien, Ber. 133. 2a. No. 1-2. 
pp. 29-33, 1924.)—A cylindrical condenser is used as ionisation vessel, 
and by means of a quadrant electrometer current-tension curves are 
obtained. It is found that the form of the characteristic corresponds 
with the linear re-union. The observations enable a simple determination 
of the oscillation constant B’ to be made. The results found are in good 
accord with those of E. Schweidler. It is found that the oscillation 
constant depends upon the: present. [See 


1464. Quasi-neutral Eleotria Diffusion in at 
W. Schottky and J. v. Issendorff. (Zeits. {. Physik; 31: 1-4. 
pp. 163-201, 1925.)-—-Experiments on the influence of a stream of vapour 
VOL. XXVIII.—A.—1925. 
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483 
of electric’ diffusion in quasi-neutral ‘stationary and flowing’ gases; 
developed for the case of positive and negative: unipolar and also for 
ambipolar diffusion and applied to some important ‘problems, including 
the wall-current in large rectifiers and the determination: of ‘the ambi- 
polar-diffusion constant in the mercury 
[00 restore tobe ofthe order 9000 om. A.D. 

K. K. Darrow. (Bell System Techn. J. 4. pp: 112-151, Jan.,; 1925.)— 
After a short introduction the subject is dealt with under the following 
heads’ The flow of electrons through a very rarefied monatomic gas 
and their encounters with the atoms ; the flow of electrons across dense 
air, nitrogen, hydrogen and similar gases; the discharge begins to con- 


Potential: of -Methane: and. its: Absorption: inthe 


Glockler. (Naty Acad. Sci., Proc. 1). 74-77; 


Jan:, 1925.)—-In previous paper [see Abstract 1871 (1924)} it. was 
stated that the maximum in the current: potential curve found: in a 
three-electrode with methane must be due either to a resonance potential 
of methane or to a large transparency for slow electrons. ‘Experimental 


work described with details in the present paper, however, shows that 


no part of the maximum obtained in three- or four-electrode tubes filled 


_with methane can be due to a:resonance potential. The work does not 


the study of Lenard photoelectric curves in methane. The current 
potential curves obtained by the resonance method are also included. 
The results of the whole of the experimental work indicate ‘that a 

maximum in the current may be due to: (1) A true resonance potential 


_ Of the gas; (2) a possible critical potential; (3) variable mean-free path 


of the electron; (4) dissociation of the molecule; (5) thermal decom- 
position by the hot filament: ‘In particular it is pointed out that critical 
potentials’ obtained by the resonance method are not easily interpreted 


1467, Heat of Evaporation of Electrons: J. Weigle: (Phys. 
Tax. 25. pp. 187-192, Feb., 1925. )--On the assumption that the electrons 
form a space lattice like negative ions, the following expression for the 
heat of evaporation of electrons L» is derived, in terms of the grating 
energies Vz and Vry of the metal iteelf and of a salt RX of this metal, 
and. of Yn oh; tha positive and tons 

Ly = Vaxtal + 1») +a 


metal into that of the salt. The values calculated for the alkali metals 

by this, formula, taking a = 0 and computing the radii from the heat 

of hydration of the salt, are: For Na,-1-83 (1-82);. K,°1+53 (1-55) ; 

Rb, 1-54 (1-45); Cs; 1-34 (1-36), each in volts per electron. The 
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are not actually known with sufficient accuracy to allow an. exact calcu- 
lation of Lg, but the values given above seem to support, the 

that the electrons. in metale form a space lattice just as the negative ions 


1468. Thermal Theory of ‘Gas Ignition. by Electric Sparks. 
Morgan. (Phil. Mag. 49. pp. 323-336, Feb., 1925.)—-The main purpose 
of this paper is to examine the thermal theory of gas ignition by electric 
sparks in the light of experimental results. The. theory asserts that 
ignition depends on the raising of a sufficient volume of the combustible 
gas to a sufficient temperature. It follows from a mathematical develop- 
ment of the theory that the energy required for ignition of a given gas 
varies with (a) the rate at which heat is imparted to the gas, and 
(b) the shape and proximity of the electrodes.. The chief points may be 
summarised by stating the following experimental results, which agree 
with the thermal theory of spark ignition: (1) The incendivity of 
capacity sparks is found in general to be greater than that of inductance 
sparks, in accordance with the theoretical result that a source of short 
duration is more effective than one in which the heat is supplied over a 
longer interval:: (2) The incendivity of capacity sparks depends upon 
the shape and relative position of the spark electrodes in a manner to 
be expected on the thermal theory. (3) The energy required for ignition 
of.a given gas by low-voltage inductance sparks is constant over a wide 
range of values of self-inductance and current so long as the duration 
of the spark is constant. (4) There is no difference in the incendivity 
of inductance sparks produced in direct and alternating current circuits. 
(5) Experiments on the ignition of highly inflammable solids by means 
of very short hot wires show that the energy required for ignition 
increases with diminution of the rate of heating, and that over a wide 
range @ linear relation exists between the energy and the time during 
which it is supplied. It is also shown that other important variations 


1469. Gas-Ion Mobilities. L. B. (Phil. 49, 617- 
519, Feb., 1925.)—A correction has to be applied to the equation gabon 
by the author for gas-ion mobilities in a previous paper [Abstract 2832 
(1924)] due to the omission of the factor “2 from the denominator of 
Langevin's factor A. Thus the ionic mobility equation and the com- 
puted values previously given must all be multiplied by the factor V2. 
A corrected table is appended. The author also notes his discovery of 
a paper by Langevin in the Annales de Chimie et de Physique, VIII. 5. 
p. 238, 1905, giving a vigorons derivation of the Langevin equation. 
This leads to the same final equation as the author’s except for a 
constant, and thus confirms the Veeeny of the present work. S.G. B. 


1470. Spark Constants and Waves on Wives. M. Toepler. (Archiv 
f. Elektrot: 14. pp. 305-318, Feb. 3, 1925.)—A theoretical and experi- 
mental investigation of the laws governing spark discharges with capacity 
in circuit‘and applications of the theory to waves along short and long — 
antennz. Tables are given of the spark constants for discharge between 
spheres of various diameters and for different air-pressures. [See 
VOL, XXVIII.—a.— 1925. 
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1471. Short Electric Waves: obtained by: ‘Secondary Emission 
Triodes: E. Gill and: J. H. Morrell. (Phil. Magi’ 49. 
pp. 369-379, Feb:, 1925,.)—The authors here continue their investigations 
system is connected to the grid and anode [see Abstracts 2444 (1922) 
and 2243 (1923)]. But in the experiments here described the grid ‘has 
still the highest positive potential,-but the plate, instead of being at the 
same potential as the filament, is also at a fairly high positive potential. — 
The electrons passing through the grid’reach the plate’ whether or no 


oscillations are occurring, and so the secondary emission from the plate 


becomes important. The results of a large number of experiments are 
given, and a simple theory is formulated which is in accordance there- 
with in so far that the general experimental results that all wave-lengths 
above a certain value, and.a range of shorter wave-lengths, can be main- 
tained. But the agreement is not good when numerical comparisons 
aremade. However, the theory more 


Physik, 6. 1. pp. 36-38; 1925.)—A discussion of the method of 

amplification by aural comparison with a source of variable and calculable 
intensity. The conditions under | method may be’ safely 


“aa with Radio Vibrations.- G. Stetter. (Phys. Zeits. 26. pp. 187-188, 
Feb. 1, 1925.) —Refers to J. Zenneck’s recent paper on the above subject 
{Abstract 414 (1925)].: The author: used a device in 1917, during the 
war, in which: the antenna was connected to one end of ‘the usual 
receiving coil, the other end being’ connected ‘to one’ pole of a condenser, 
the second pole of which was earthed ; the resistance of the coil was 
small, and the inductive resistance was zero in. the case of resonance. 
From ‘the junction between the antenna and thecoil a branch circuit 


leads to earth through a coil, the self-induction of which need not be large, 


but which can ‘be regulated to a certain extent so.as to avoid resonance. . 


_ Theohmic resistance of this coil for high frequencies can be increased by 


means of skin action by using tinned copper wire; the action can be 
increased by introducing an iron core; high-frequency vibrations’ pass 
mainly through the receiver coil; atmospherics, such as slow discharges 


to static chargés of the -antenna,. will pass through the branch 


resistance to earth. The chief difficulty is that atmospherics are really 


PROPERTIES AND INSTRUMENTS, 


“4474. An Experimental Study of the Blectrica! Conductivity of Disperse 
i. Cream. H. Fricke and S. Morse. (Phys. Rev. 25. 
pp. 361-367, March, 1925.)—-The well-known formula for the conductivity 
of a suspension of non-conducting spheres is — h)/(2ky = 4p, 
where & and k, are the specified conductivities of the suspension and of 
the suspending medium and p is the volume concentration of the disperse 
phase. This formula was experimentally verified within about: 0-5 % 
for values of p up to 62 %, by comparing the values of p given 
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by the formula with the values. obtained’ directly. from the. known 
dilutions. Since the conductivity . was found to change with the age, 
due to incipient souring, measurements were made quickly. . Sti 

was used instead of shaking to avoid introducing finely divided air, and 
was effected by: using a special.cell in which a bead rolled back and forth 
as the cell was rocked. - After stirring was stopped there was a rapid 
increase of resistance, due, perhaps, to the particles: taking up an 
ordered arrangement. The temperature coefficient. was found to be the 
same for the cream as for the skimmed milk, decreasing from 2-65 % 
at. 6° to 2:12% at 26°C. The variation with frequency was 
a 2% decrease of conductivity as frequency was increased from 
1600 to 200,000. These results indicate that the measurement of 
conductivity furnishes a practical method of determining ” butter fat 


1475. of Metallic LL Runge. 
(Zeits. techn. Physik, 6. 2. pp. 61-68, 1925.)—This mathematical paper 
develops: a new view and extension of Rayleigh’s work on the potential 
of conductors plated together in: special arrangements. | of 


“1476. Resistancts: at ‘High 
E. Alberti and A. Giinther-Schulze. (Zeits. techn. Physik, 6. 1. 
pp. 11-18, Jan., 1925. From the Reichsanstalt.)—An investigation was 
made of the properties of resistances of the type called ‘' Silit,”’ made 
by Siemens Bros., and of similar resistances. called ‘‘ Ozelit,’’ made by 
Conradty & Co. These resistances, in the form of short straight rods, — 
range from a few ohms to very high values, and are practically free from 
inductance or capacity.. The value of the resistance for direct current 
depends very largely on the applied potential: With high potentials 
the resistance may be less than 1% of the value for low potentials. 
Some specimens -tested, however, showed little variation of resistance 
with -the -applied potential, At the temperature of liquid air the 
resistances were on the average about three times greater than at ordinary 
temperatures. With high-frequency oscillations up to 1400 m. wave- 
length there is a similar dependence of resistance on applied potential 
to that found with direct current, so that it is possible to use “‘ Silit.”’ 
resistances with a positive or negative potential as detectors. At high 
frequencies ‘the ‘self-capacity of Silit rods of the usual dimensions 


“1477. Dielectric Constants of Liquids. HL V. A. 
Briscoe. (Chem. Soc., J. 127. pp. 315-322, Feb., 1925.)—A method 
of determining the dielectric constants of liquids by using a triode e con- 
nected with a condenser in which either a vacuum, air, or the substance 
under investigation may be used as dielectric is described, and a variable 
condenser having a range of 500 uy F., and:capable of being set and.read 
with ‘an error not’ exceeding 0-005 nu F., was employed; together with 
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tions, FB. J. B, 


ora (Zeits! f. Physik, 31: 7-8. pp. 534-643,.1025.)—The production 
of short electrical waves by means of electron tubes made it possible:to 


modify’ Drude’s method for determining dielectric constants [see 
Abstract 908 (1920)].. The dielectric constant and absorption coefficient 
and their dependence upon temperature ‘were investigated. It was 
found that:from — 140°C. to about — 15°C. the dielectric constant is 
practically constant at /3-0. From — 15°C, and + 60°C, it. increases 


from 3 to 36, and then slowly decreases. The absorption coefficient has ae 
a maximum at 22°C. ee 
the older work and the above results.: 


On the “Dielectric Constant of Water in. Strong Electrolytes. 
(Zeits. Physik, 31. 5-6.-pp. 362-872, 1925.)—A short review 


of ‘previous work is first given [see Abstracts: 2328 and 2541 (1923)). 


The problem as to whether the dielectric constant of a concentrated 


électrolyte solution is appreciably altered with respect to that of the . 


solvent has been investigated on saturated lithium chloride solution, 
which appears’ particularly ‘suitable fot the purpose, The method 
employed is that of the intensity change of a radiation field by, a 
dielectric cylinder as worked out theoretically and experimentally by 
Schaefer and his collaborators for insulators. To eliminate the influence 
of conductivity the field change due to a cylinder of lithium chloride 
solution was compared with that produced by a much more dilute 
solution of sodium chloride of the same conductivity. The. dielectric 


constant of the lithium chloride was found to be lower than that of the 


comparison solution. While the numerical: value has not yet been 


HH, Ho. 
1480. The Poenil of Mercury again its ons im 
@ Methyl Alcohol, (2) Acetone, and (3) Pyridine. J. Ghosh, P. R. 
Chaudhuri and A. Sen. (Indian Chem. Soc., J. 1. pp. 189-200, 
Dec. 31, 1924.)—Measurements are made of the absolute potential of 
ry in different solutions containing its ions by determining the 
maximum position of the electrocapillary curve. From the Lippman- 
Helmholtz’ original equations ‘the following relation is. derived: 
Yonax.) where y is the surface tension of. mercury, C the 


of unit area of thedouble layer, and E the p.d. at the boundary. 


ber re are made with a U-tube capillary electrometer, to. which 
definite potentials are applied; and the mercury meniscus is read with a 
‘microscope. The residual currents corresponding to definite polarisation 
voltages are itivestigated. ‘The tendency of the electrolyte to creep 
‘between the glass wall and the mercury column, thus causing a variation 
of the capacity of the double layer, is checked as far as possible. A 
‘considerable influence on electrocapillary effects appears to be exerted 


‘by the adsorption of ions by the. mercury surface. With an aqueous 


“solution of nitric’ acid and mercurous: nitrate. a fairly. good parabolic 
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‘curve, as demanded: by’ the ‘equation, is’ obtained with 
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1/05 volts. ‘This determination agrees with the value of éound 
for the e.m.f, of mercury inthis electrolyte ‘against a calomel electrode — 
of which the single p.d. is taken as' 0-612. Measurements are made in 
aqueous mixtures of methyl alcohol, acetone and pyridine, and a deter- 
mination is made of the dielectric constants, D. The potentials: E fall 
with diminishing content of water. With methyl alcohol and. water 
mixtures containing over 50 % of the latter an approxisnate con- 
stant value of about 0-93 is obtained for E/D. In aqueous acetone 


an abnormally low ‘value of the: potential: is given with a 20.% 


acetone mixture, but with this exception the ratio E/D remains constant — 
at about 1°26 up to 40 % acetone and thereafter increases. With 
ovehitie hate? the ratio E/D is practically constant at about 0-75 
within the range 10 to 40 % of pyridine. Within a certain range 
constant. [See Abstract 1875 (1913).] ‘ 


2481, Photoelécirrc Conduction in Na-Cl Crystals. Gyulai.: (Zeits. 
31. 1-4. “pp. 296—304, 1925.)—This paper deals: with (1): the 
spectral distribution ‘of the «photoelectric  sensitiveness. of rock-salt 
crystals under the incidence of X-rays, and (2) the changes in this 
spectral distribution by subjection to the incidence of short waves. In 
the first part it is found that the maximum photoelectric effects occur 


at’ 


of Gas. Contents: of. Metals. for. some 


A, Janitzky. (Zeits, Physik, 31. 1-4, pp. 277-296, 


1926.)—The electric current through a high-vacuum tube with incan- 


descent kathode is dependent on the gas content of the anode; the 


current ceases if the anode is severely deprived of gas, -The contact of 
two electrodes of the same metal, one slightly and one strongly ‘‘ degassed,” 
calls forth a current from the former to the latter. .A wire degassed by 
incandescence in a high vacuum shows an increase of resistance, which 
disappears on its taking up gas again—a proof that the gas occluded in 
the metal takes part in the conduction. On the basis of these phenomena 
of the Resistances of Medium Insulators. A. J. Philpot. (Journ, Sci, 
Instruments, 2. pp. 166+168; Feb., 1925.)—A method is, described of 
obtaining ‘a comparative measure of the resistances of ‘medium insulators 
by comparing them with the resistance of an agate standard. A 
kndwn potential difference’ is applied to the ends of the unknown 
resistance and the agate standard in series. The potential drop across 
the ‘unknown ‘resistance is measured by means of an. electroscope and 


ometers. “M.Masius. (Phys. Rev. 25. pp. 211-217, Feb., 1925,)—When 
a condenser is discharged: through a ballistic: galvanometer, and then. the 
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ratio of the throws depends partly on the reduced charge going through 
the ‘galvanometer and ‘partly on the damping produced: by the shunt. 
General ‘formulas for this ‘ratio’ have: been obtained in: terms of a 
galvanometer constant m, and the ratio m of the shunt resistance to that 
of ‘the galvanometer. If it is desired to reduce:a given throw to either 
one-fifth or one-tenth of the original value, the shunt resistance required 
for this purpose may be obtained from a table, which is given, provided 
the résistance of the galvanometer is known, and also the shunt resistance 


25. 3. pp. 67-70; 1925.) —A. three-electrode 


used with ‘an anode battery and milliammeter connected between anode 
and filament. The resistance to be measured is connected: between anode 
afid grid, and definite values for grid voltage and grid ‘current are obtained. 
These values depend on the resistance, and thus: the:resistance can be 
measured. A wide range of values of resistance can be measured from 
zero to very large values of the order of capacity 
and current can also be measured: sy inv Ged 


1486. Divect-Reading Frequency Meter of Long Range, A, Campbell. 
(Phys. Soc., Proc. 37. pp. 97-98; Disc., 98-100, Feb., 1925.)—A new 
frequency meter i is described, reading by single adjustment, ande 
a new method of balancing mutual inductance by resistance. , _Two mutual 


inductances M, and My are connected with an alternating source A and a 
detector (¢.g. a vibration galvanometer) as shown, their secondary circuits, 
with added resistance, forming a loop having total self-inductance L and 
resistance R, of which a portion sis tapped off into: the cateshon ss 
is.a non-inductive resistance. 

G shows no current, Ry, ond Mis M, ‘ond 
; L are fixed,:s can be set once for all to satisfy the second condition and the 
_ frequency » (= w/27) is then equal to alV Mg, where a is a constant. If 
vy and M, areinvariable, by changing R various values of the scale multiplier 
@ may be obtained. In the actual instrument the scale of M, is marked 
to read n directly for a given value of R, and a number of other ranges are 
obtained by altering R in suitable proportions. The total range covered 
is from about’ 180 to 4000 cycles per sec., and other ranges extending 

B: Szilard. (Comptes Rendus, 180. pp: 576-578, Feb. 23; 1925!)—The 
‘instrament used is an electrometer of quite a novel type 
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a current of the order of 10—* electrostatic units and will measure, with 
errors of this order only, currents 10° times as great. - The electrometer 
consists of an air condenser, the interior plate of which is single, while the 
exterior plate is divided into two parts a and binsulated one from the other ; 
b is connected to one pole of a battery, while a is earthed. . If now the: air 
in the associated condensers be rendered conducting by means of. an 
ionizing radiation, then, as soon as equilibrium is obtained, the potential 
of the divided plate will become constant, its value depending on the © 
ratio of the quantities of electricity which have traversed a and b respec- 
tively. If these be equal, the interior plate will attain a critical electric 
state characterised, provided the current remains less than that of 
saturation, by its potential becoming independent of the potential applied 
to the exterior plate, independent also of the intensities of radiation 
acting simultaneously on the two dielectrics and finally, independent of 
the time taken. To compare the quantities of electricity which have 
traversed a and 6 the radiation from metallic radiolead. is employed, 
supplying a current proportional to its surface. The latter is easily 
adjusted by mechanical means. Since the critical state appears sharply, 
currents much smaller than would be detected by ordinary electrometric 
observation can be detected and measured. 


a ALTERNATING CURRENTS AND MAGNETISM. 


4488. Two-Dimensional and Axially ‘Symmetrical F ‘elds: 
Anétoaiecn. (Archiv f. Elektrot. 14. pp. 379-396, Feb. 20, 1925.) 
—A purely se. treatment of these two pees, with numerical 
examples. A. 


1489. Self-inductance of Cylindrical Coils. R.Rinkel. (Zeits. techn. 
Physik, 6. 1. pp. 27-35, 1925.)—The method of determining the self- 
inductance of a cylindrical coil described by the author consists of a 
summation process based on a knowledge of the field distribution due to a 
_ single turn of the coil. Since itis only the axial component of the magnetic 
intensity which contributes to the self-inductance, it is sufficient to deter- 
mine this component only. The determination was carried out experi- 
mentally for a wire 4 mm. thick bent into a circle of 1 m.diam., a tangent 
galvanometer being employed to determine the relative field strength at 
various distances from the plane of the circle and from its axis. An 
accurately measured current was sent through the galvanometer coil, 
and was so adjusted as to give a deflection of 45° in each case. The field 
strength was determined for 200 points, and the results are given in the 
form of tables and graphs. From these, by the process of summation 
referred to above, data are obtained by means of which the self-inductances 
of coils of any number of turns and layers may be eatcalanet e to a limit 
of 6 for the ratio of Jength to of A; H. | 


1490. Rectification of Alternating Convent Means of the Hall-Effect. 
R. Sarek. (Elek. u. Maschinenbau, 43. pp. 172-175, March 8, 1925.)— 
If a:metallic plate be placed in a magnetic field, so that the flux is directed 
through the thickness of the plate, and a current is passed along the length, 
a voltage can be measured across the width of the plate. . If the flux and 
current are alternating and in phase, the resulting voltage is: continuous 
and pulsating. Bismuth gives the best — but even with aoree 
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plates in series, practical values’ of voltage cannot be obtained,’ ‘The 
author points out that if an alternating pressure is placed in series with 
the transverse voltage, the apparatus acts as a rectifier. It is suggested 
that the principle could be used to produce direct current without a-com- 


Coaxial Coils. J. Hak. (Rev. Gén. d’E1.'17. pp. 320-335, Feb. 28) 
1925.)—In all cases the coefficient of mutual induction M of two parallel 
and co-axial circles may be expressed by means of elliptic functions int the 


form : 


TDand are the of the circles, ‘and ¥ the distance 
their planes, and F (c) and E (c) are the ote elliptic functions of the 


modulus 
V Dd 


There are many known formule for application to coils of a particular 
section, ¢.g. rectangular or circular. Several of these give M to a 
high degree of accuracy, but they necessitate a lengthy calculation or 
even the use of special tables of elliptic functions. The author has 
calculated and plotted families of graphs from which can at once be read 
off the value of M for two parallel circles and hence the value deduced for 
two coaxial coils of any section. In addition a family of curves is given 
from which the coefficient of mutual pire 7 similar two flat coils 
can readily be deduced. Ue. tos 


io sin = 


4492. Preliminary Lines of Equal of 
im 1915 for Latin America and Adjacent’ Waters: H. W. Fisk. 
(Terrest. Magn. 29. pp. 139-148; Dec.,'1924.)\—Magnetic observations _ 
have been made every year since 1905 by the Department of Terrestrial | 
Magnetism of the Carnegie Institution of Washington in some part of the 
area indicated. The project of reoccupying - selected. ‘stations distributed 
with fair regularity over the entire land area of the Western Hemisphere 
south of 33° N. lat. will be complete in 1925, and before undertaking a 
mathematical discussion of the material it was thought advisable ‘to 
determine the general character of the lines of equal‘annual change’of the 
three elements, declination, inclination, and ‘horizontal intensity, by a 
pertit review of the data and the construction by simple graphical pro- 
cesses of preliminary charts showing the lines for some suitable ‘epoch, 
Such charts have been preparéd,'and are reproduced with the — 


P. Weiss. (Comptes Rendus, 180. pp. 358-361, Feb. 2, 1925.)—The 
equation of magnetic state, or relation between the specific magnetization 
o, the field H and the temperature T, of a ferromagnetic’ substance ts 
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obtained from that of:a paramagnetic substance by the addition to H of 
a molecular field . The author, adopts for the former Langevin’s 

relation based on statistical mechanics, and has hitherto assumed, that 
Hw» = 0, where is a constant. The: equation so obtained. explains 
many facts otherwise unaccounted for... There remained, however, some 
systematic divergences of theory from experimental facts dealt.with in a 
recent paper by himself and R. Forrer [Abstract 2602 (1924)], which showed 
that the theory requires modification. Careful scrutiny led to the adoption 
of the variability, in place of the invariability, of the atomic moment as a 
fundamental hypothesis. Invariability could at most be statistical only. 
In the former experiments. there were always present atoms of nickel 
containing, respectively, three and eight magnetons in varying proportions, 
The experimental method suggested was (1) to plot the percentage of 
nickel containing eight magnetons per atom against the absolute tempera- 
ture, as in the accompanying diagram ; (2) assuming the correctness of the 
on mechanics the molecular field for all 


x 


as) 


® 


‘of this for which. ‘the calculated 
values of o agree with the experimental values for a stretch of values of 
H and\f.. The criterion of the truth of the modified theory will: be the 
coherence of these stretches into a sentianays: curve. It will be seen that 


d. Physik, 76. 2-3..pp. 163-197, Jan., 1925.)—A previous.investiga- 
tion into the effect of a magnetic field on normal silver atoms [Abstracts 
2055 (1922) and 2662 (1924)] is extended to other metals. ‘The atoms are 
emitted from a small furnace, and a small parallel beam is formed by means 
of: slits.in two-screens...This. beam. is led through,a non-homogeneous 
magnetic field produced, at right angles to the path of the atoms, between 
a long wedge-shaped pole-piece whose edge is parallel to a long slotted 
-pole-piece... The. atoms. impinge on a plate beyond the electromagnet, 
and the whole apparatus is enclosed in an evacuated vessel., The heating 
is done by.a.c, through molybdenum wire round the furnace. The image 
of the shit on the receiving plate becomes loop-shaped under the action 
of the magnetic field ; the separation of the limbs of the loop is employed 
in calculating the atomic moment of the metal concerned... The value for 
silver is 6690 gauss-cm.,, Of the metals tested; copper, -silver.and gold 
exhibit the separation into two,rays;,.monatomic structure and equal 
magnetic moment are indicated. Lead, tin and iron are. 
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by the magnetic field, and the greatest magnetic effect was obi’ in 
the case of nickel, | 


1495. Proposed Test of the Space’ Quantisation of Atoms. ‘A. E. Ruark | 
and G, Breit. (Phil. Mag. 49. pp. 504-508, Feb., 1925.)—-Commenting 
on the experiment of Gerlach and Stern [see Abstracts 2662 and 2663 
(1924)], if all atoms, say, of helium, should be -orieritated with: their: axes 
of angular momentum perpendicular to the direction of a magnetic field, 
helium should ‘have different dielectric constants when an electric field is 
applied parallel or iain aoa to the magnetic field, This possibility 
is discussed. G. E. A. 


1496. M agnetic Constraint: in Deformable Bodies having a Non-Rectilinear. 
of . Magnetisation....T. Lehmann, (Rev... Gén. .d’El. 17. 
pp. 515-519, April 4, 1926.)—In continuation of previous work [see Abstract 
1213 (1925)] the author. applies Kelvin’s. theorem to the determination 
of the magnetic constraint in a deformable body placed in a saturated or 
unsaturated field, and shows. that in isotropic solids. certain formula 
deduced by Cohn [Das elektromagnetische Feld, 1900, p .. 517] are valid 
provided the magnetic characteristic, and more. especially the surface 
enclosed between the characteristic and the axis of ordinates, is not affected 
by the deformation. If, however, the characteristic be a function of the 
specific volume of the medium, then an additional term, as suggested by | 
Liénard, enters into the analysis of the constraint. In the general case i in 
which the magnetic characteristic varies differently i in directions respec- 
tively parallel and transverse to the magnetic field, different addi 
terms enter into the for the and tensions. 

“4497. A ‘Contribution to Theory ‘yp ‘Ising. 
wwii. f. Physik, 31. 1-4. pp. 253-258, 1925.)—An attempt to modify — 
Weiss’ theory of ferromagnetism by consideration of the thermal behaviour | 
of a linear distribution of elementary magnets which (in opposition to 


_ Weiss) have no molecular field but only a non-magnetic action between 


neighbouring elements. It is shown that such a model possesses no 
ferromagnetic Properties, a “conclusion to a three-dimensional 


AND ELECTRO-PAYSIOLOGY. 


1498. ‘Propagation of Short Living Tisses: Chaulard. 
(Onde Elec. 4. pp. 53-57, Feb., 1925.)—-The use of very Short waves,‘in the 
form of stationary waves, aidwa'h certain localisation to be obtained of 
the effects of: high-frequency currents in the interior of semi-conductors 
such as living’ tissues. The possibility of successful therapeutic use of 
such’ waves is foreshadowed’ by the results obtained by' Lakhowsky in 
treatment of cancerous tumouts of zonal pelargoniums. These tumours, 
comparable to’ cancer in animals, ‘were’ produced ‘by inoculation with 
bacteria. ‘When subjected’ to repeated applications of ‘waves of very high 
frequency they were found to die away and finally disappear, the plants 


becoming perfectly and again. W, 
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1499, Sorption of and ‘Dioxide by H. 
P. Burt. (J: Phys. Chem. 29. pp. 113-129, Feb., 1925.)— 
The results of measurements of the rate of sorption of ammonia by a glass 
surface at 0° and at a number of different and pEpronimetely constant 


| pressures lead to the relationship m= ale dt; where s is ‘the sorption- 


value at time ?¢, p, the momentary pressure, and m a (nearly) constant 
number of about 12. This relationship holds for all pressures and times 
and, except for a temporary derangement, also when the pressure is 
suddenly increased or diminished during an experiment [Abstract 1596 
(1924)]. Experiments with carbon dioxide yielded analogous results, 
but with this gas the index m varies appreciably with the pressure, to 
which the sorption-value is far more sensitive. For strictly constant 
pressures, in the case of ammonia log s would be a nearly linear function 
of log (p?), whereas with Carbon dioxide log s would be a now-linear function 


of log (p5). > H. P. 


1500. on I ntensity of Absorption of a 
Constituent Ion by an Insoluble Salt. Part I. J. N,. Mukherjee and 
H. L. Ray. (Indian Chem. Soc., J. 1. pp. 173-188, Dec. 31, 1924.)—- 


_. The-adsorption of ions by precipitated and carefully washed lead chromate 


is investigated. Electro-osmotic measurements are made, and by deter- 
mining the density of the electric charge on the surface it is ascertained 
whether the adsorbed ions replace those of the same sign in. the crystal 
lattice, thus leaving the crystal surface electrically neutral, or are adsorbed | 
on the surface with or without exchange of ions. Lead chromate is 
negatively charged in water which may be due either to the adsorption of 
chromate ions or of hydroxy] ions from the water. The order of adsorb- 
ability of kations is Pb: "> Ca > and that of anions is probably 
> 10; > NO3> > SO, > Cl’, The constituent ions of a pre- 
cipitate are very strongly adsorbed by it, lead ions being so strongly 
adsorbed by lead chromate as to reverse the charge. It is considered | 
probable that besides the lattice energy of the ions, there are other factors 

such as the energy of hydration of the surface or of the ion which deter- 
Mine the intensity of adsorption or the work necessary to separate 
an ion from the surface to the interior of the solution. The adsorption 
of the constituent ions accordingly does not consist simply in the 
exchange of an ion in the crystal lattice as assumed by Paneth, but also 
of ions which are actually fixed on the surface imparting a charge to 

it. The parallelism pointed out by Fajans between the intensity of 
adsorption of an ion and the solubility of the salt of the adsorbed ion 
and the ion with opposite sin g in the precipitate is not strictly followed, 
in that the nitrate ion is adsorbed more strongly than the iodide or 

sulphate. [See Abstracts 91 and 2015 JJ P. 


"1501. Solubility in Mixtures of Liquids. G. Pleuger. (Phys. Zeits. 
26. pp. 167-170, Feb. 1, 1925. the 
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solubilities of benzamide and p-acettoluidide at different. temperatures in 
alcohol-water, alcohol-carbon tetrachloride, and alcohol-carbon, disulphide 
mixtures. At low temperatures addition of water to alcohol increases the 
solubility of benzamide or p-acettoluidide, pronounced maxima appearing ; 
the same.occurs,with p-acettoluidide on addition of carbon disulphide. to 
alcohol, . Addition of carbon disulphide or carbon tetrachloride lowers the 
solubility of benzamide, and addition of carbon tetrachloride that of p- 
- acettoluidide, in alcohol. In all these cases, however, the solubilities are 
greater than those calculated according to the law of mixtures. ; No 
eonnection is traceable between the relation’of the dielectric constant of 
the solvent to that:of the added liquid and the alteration of the solubility. 
At temperatures in the neighbourhood of the melting-point of the sub- 
1502. of Dilute Solutions. 

(Zeita: ‘Elektrochem. 31. pp. 88-95, Feb., 1925.)—For the purpose of 
conductivity determinations, in. place of nitra~purified water, ordinary 
conductivity water may be used provided the only impurity present, is 
carbonic acid, when the correction to be applied can be calculated, In 
order to determine whether the residual conductivity is due to carbonic 
acid, a method is developed which consists in adding small known amounts 
of potassium hydroxide: solution. _Through ‘elimination of H ions. a 
lowering of the conductivity is thus produced! until complete neutralisation 
is effected in accordance with a relation which is derived from a considera- 
tion of the equilibrium constants of the ionic reactions involved. If the 
amount of carbonic acid so calculated agrees with that estimated by means 
of the ionic migration. velocities from the conductivity of the original 
water the absence of impurities other than carbonic acid may be inferred. 
The formulz evaluating the extent of ionic interactions which are calculated 
are applied to the determination of the solubility of a number of slightly 
soluble oxides by allowing for the carbonic acid content of the water. 

Pp. 


Decaeaateins (Zeits. Elektrochem. 31. p. 101, Feb., 1925.)—A criticism 
of a paper by Liesegang [see Abstract 223 (1925)], and an extension of a 
paper by the above authors. [Abstract 1037. F. J. B. 


1504. Solid Solutions hetmatie Compounds of Elements of Differing 
Sala: G. Bruni and G. R. Levi. (Accad. Lincei, Atti, 33. ii. pp. 377— 
384, Nov. 16, 1924:)—-LiF and MgF, give solid solutions (X-ray methods 
as well as thermal). The mixed crystals undergo decomposition at a 
low temperature as also at a high. It is possible to retain 20% of 
MgF, in LiF at ordinary temperatures; beyond this there is partial 
_ separation. The substitution of a certain number of molecules MgF, for 
a corresponding number of double molecules Li, F, makes no substantial 
_ difference in the network. A slight increase in volume menapaaene the 
of mixed ‘crystals... A. D. 


1505. Numerical. Values of Chemical Constants. and: of the 
A. C, Egerton. (Phys. Soc., Proc. 37. $3, 
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Feb., 1925.)—The for the general chemical constant 
Co(=: log possessing. the theoretical value (- 589) i is collected, 
Tables of chemical constants are given and data collected for the determina- 
tion’ of characteristic temperatures of the elements. A linear relation 
of mass and is: indicated. 


1506. tad Pring of Metallic. vidas pie Pores 
Oxide Surfaces. F. Sauerwald and G. Elsner. (Zeits. Elektro- 
chem. 31. pp. 15-18, Jan., 1925.)—-The results of experiments on triferric 
tetroxide, fetric oxide, cupric oxide and-aluminium (see Abstract 2179 
(1924)] show that the tenacity and density of synthetic substances prepared 
from metallic oxides and from metals the crystallites of which afe covered 
with a layer of oxide, increase with the temperature to which they are 
heated, except when fissures appear and lower the tenacity.. The absolute 
values of the tenacity .are considerably lower than ‘with corresponding 
materials obtained from pure metals, so that the forces between the 
surfaces 


1507. Synthétic Metallio 1 1 V. Metallic 
Surfaces. Savuerwald ‘and E. J&nichen.) (Zeits. Elektrochem. 

31. pp. 18-24, Jan., 1925.)—The term *‘ fritting *’ is proposed for solidifica- 
tion processes in which heating leads to conglomerates of. crystallites 
without .intervention of the liquid phase, the name.“ sintering’’ being 
applied where the process involves the presence of the liquid phase. 
Experiments with reduced iron, and with powdered copper and nickel 
reduced from the oxides have been made, the variation of:the tenacity 
and density of the synthetic bodies with the temperature, pressure, and 
duration of heating being determined. . The results show that the adhesive | 
forces increase with rise of temiperature up to the melting-point, the 
diminution in tenacity and density sometimes observed being occasioned 
by.superposition of crystallisation processes. The manner in which the 
cooperation of adhesive forces and incipient crystallisation conditions 
the tenacity attained .depends essentially on the relation between the 
densities before.and.after the heat treatment. The extent of the contrac- 
tion depends, not only on the pressure, but also very largely on the macro- 
scopic granularity of: the material,.so that the latter may influence the 
variation of tenacity and density with the temperature. Investigation — 
of systems composed of two purely metallic components reveals no funda- 
mentally. new factors; the tenacities being of the same order of magnitude 
as with single metals ; hence diffusion plays no primary réle in these 
processes. At graphitic surfaces or those of carbides, the aoe forces 


1508. Estiniation of Gold in: Mercury: (Zeits. 
techn. Physik, ::6.:2.. pp.. 76-78, 1925.)—-The method here: recommended 
for obtaining mercury free from gold and for the quantitative determina- 
tion of the amount of gold originally present i is a combination of distillation 
and chemical separation. The mercury is distilled till only about 1/1000 
Tesults,are obtained inithis way. WwW. 
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09. ‘Production: of Golt*from Mercury under the Action of Electric 
A. Miethe. (Zeits. techn. Physik, 6.°2: pp: '74~76, 1925.)— 
In experiments with mercury arcs it was found that after some time the 
mercury became impure. Analysis showed that one of the impurities was 
gold, and the conclusion was reached that it had been produced from the 
mercury by the action of the discharge.. In the present paper the possibility 
is discussed that the gold found may have been originally present in one of 
‘A. 


1510. Effect of on: Mechanical fier. 
he Guillet and A. Portevin. (Rev.de Mét. 22. pp. 52-56, Jan.,,1925.)— 
Seven steels of varying composition were quenched (a) in water at 16° C:, 
(b) in oil, (c), in a boiling saturated solution of sodium chloride in water. 
_ Samples from each treatment were annealed in a salt bath at 500°;:675°, 
and 600°, and: the following properties were determined : (1) Hardness 
after quenching, (2) hardness after annealing, (3) shock strength and angle 
of bending under shock after annealing, (4) microstructure.’ Results 
The results are given in seven tables, and the authors conclude that for 
equal hardness after annealing, the shock tests are best on material that 
has: been completely quenched before annealing, that is, which is completely 
martensitic, and conversely, for equal values for shock omg’ the more 


ke ‘1511., The Practical Importance of. ‘the. Equilibrium Diagram... D. 
Hanson. (Metallurgist (Suppl. to. Engineer]. pp. 18-22, Feb, 27, 1925.)— 
A review of the meaning and practical importance of equilibrium diagrams 


¥512. and of Metals. R. 
Gldcker:. (Zeits. f. Physik, 31. 5-6. pp. 386-410, 1925.)—A graphic 
‘method for the evaluation of rolled structure diagrams, Determinations 
in silver. A new position assumed by the crystallite on bid barr at 
due to the formation of large new ees | A. D. 


1513. On the Spéctvo-Photomeiric Lof Vids. 
(Cotnegada Rendus, 180. pp. 584-586, Feb. 23, 1925.)—The author has 
previously used the spectro-photometer for the measurement of Py by 
means of indicators, and constructed empirical curves relating the absorp- 
tion bands of the indicators to the Py of standard buffer solutions obtained 
by ‘other -methods. Reference is ‘made to similar ‘work by Brode [see — 
Abstract 1617 (1924)] and Holmes. The practical inconvenience of Such 
methods is that the absorption of the indicator is a function of two inde- | 
pendent variables, viz. Py and the concentration of the indicator introduced 
into a given volume of solution, so that it is necessary to construct’sets of 
curves for deviations from the standards. ‘The present investigation 
seeks for a simple relation between the absorption ratios’ of the various 

1 components of an indicator expressed as a function of Py. ‘“Experi- 
mental data are included for the normal indicators cresol-red and brom- 


“15143: Action. of Nitric Acid on Metals. . Ne R: Plover 
29, pp. 142~159, Feb., 1925:)—The results: there 
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is no fundamental difference in character between the oxidation of metals 
and that of other substances, such as starch, sugar, etc:, by nitric acid. 
‘The hypothesis that the action of this acid on metals is electrolytic in 
nature, and also that of Armstrong and Acworth, who consider that the 
hydrogen of the acid is first replaced by metals, seem inadequate. The 
oxidations of metals; sugar, starch, oxalic acid, arsenious oxide, etc., by 
nitric acid are all autocatalytic and are accelerated by nitrous ‘acid. The 
action of nitric acid on metals like copper, silver, etc., is accelerated by 
ferrous or ferric salts, since these help in the formation of the active sub- 
stance, nitrous acid. It seems certain that nitric acid is at first reduced 
to nitrous acid.by bismuth, mercury, copper, silver, etc., and by ferrous 
sulphate, sugar and similar reducing agents, nitric’ oxide being formed 
_ in these reactions mainly by the decomposition of nitrous acid. In these 
cases nitrous acid or hyponitrous acid may be formed, but not hydroxy- 
lamine, hydrazine, or ammonia, which are obtained only by the action of 
metals such as zinc, magnesium, aluminium, iron, cadmium, etc.; the 
latter metals are able actually to hydrogenate nitric acid, whereas copper, 


— of Contact of Two Fiuids. S. Sano, (Japanese Journ. Phys. 3. 

4-6. pp. 117-131, 1924. .In English.)—This entirely mathematical paper 
presents a theory of the time-rate of chemical changes on the surface of 
separation of two fluid ‘phases and also corrects some inaccuracies of the 
author’s previous theory on the time-rate of vaporisation [Abstract 157 
(1924). . The most important principle used is that the entropy of a 
system thermally insulated always increases for irreversible processes 
within the system, and while inadequate for a complete solution of the 
problem, nevertheless furnishes interesting results. H.. Ho. 


1516. Effect of Diffusion on the Time-Rate of a Chemical Change. S. 
Sano, (Japanese Journ. Phys. 3, 4-6. pp, 133-137, 1924, In English.) — 
This mathematical paper establishes that chemical change occurs in the 
sense that the sum of the free energy and the kinetic energy of diffusion of 
a.small portion of the fluid decreases by the change, provided the tempera- 
ture, volume, and the velocity of each constituent with respect to the centre 
of mass the are. to. be constant during the change 
dle. 


| 1517 The Critical of Ww. E. Gexner. 
(Phil. Mag. 49. pp. 463-465, Feb., 1925.)—The law of mass action is 
applied to a bimolecular reaction, account being taken of the. possible 
momentary formation of complexes between the reacting molecules... It 
is shown that the activation energy of the reactants may be either greater 
or less than the Arrhenius constant, whence it follows that the critical 
increment of energy is not necessarily the same as the activation energy, 
and that the frequencies v in LAv calculated therefrom may pot coincide 


1518. The Production of Chemical. Reactions in Compressors. 
Brutzkus, (Comptes Rendus, 180. pp. 429-432, Feb. 9, 1925:)—In a 
‘previous paper (zbid., pp. 199-201, Jan. 19, that, 
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from the point of view of chemical equilibrium, all reactions are carried 


out best in compressors. A Diese] engine, which in the case of many 


chemical reactions can be run by means of the energy of reaction,’ and in 
others can be driven by a motor, forms the most perfect existing compressor 
for a combustion reaction, and can be used for all other chemical reactions. 
The necessary substances can be introduced as fluids by previously vapor- 
ising or spraying them, as solids in the form of powder, or as previously 
compressed gases. Ifthe number of molecules is increased in the reaction 


_it should be carried on with constantly diminishing pressure, é,e. during 


expansion, as in the case of liquid combustibles ; if the number of molecules 
decreases the reaction should take place during compression ; if there is © 
no change in the number of molecules the reaction can be carried out 
either during the compression or the expansion stroke: Exothermic 
reactions should take place with continuous cooling ; if the reaction can 
take place during expansion the volume change will suffice for cooling ; 
a jet of cold high-pressure gas may be introduced into the cylinder; a 


jet of suitable liquid such as water may be injected, and the evaporation 


‘will cause ‘cooling ; the walls of the cylinder may be cooled externally. 
Endothermic reactions should be carried out with continuous: heating ; 
the heat of compression will in some cases be sufficient for this purpose ; 
the outside of the cylinder may be heated, or hot gas may be injected. 
The concentration may be varied by injecting different quantities of the 
materials into the cylinders. No catalyser is required ; it is not necessary 
to use pure chemical substances ; very high temperatures and very high 
pressures can be employed simultanéously. 7. ; if large final pressures are 
not required the final temperatures can be made large by making the 
initial pressure much less than one atmosphere. A successful arrow 


1519. Studies of ‘Neutralisation, s. Memanett. 
(eauhi Inst., J. 199. pp. 91-98, Jan., 1925.)—The refractive indices of 
mixtures of strongiand weak mono-, di-, and tri-basic acids (hydrochloric, 
acetic, sulphuric, oxalic, phosphoric and citric) and strong mono-acidic 
bases (sodium and potassium hydroxides) are linear functions of the 
process of neutralisation when base is neutralised by acid. The generalisa- 
tion that the refractive index is an additive function of the molecular 
concentration of substances in solution is thus extended to mixtures of 
chemically reacting compounds of this type, and the data obtained show 
that the resultant products change in concentration according to the 
law of arithmetical ‘progression. The same is true for the neutralisation 
of strong and weak monobasic acids by strong mono-acidic base. The 
refractive indices of mixtures of di- and tri-basic acids and mono-acidic 
bases is not a linear function of the neutralisation when the acid is neutral- 
ised by the base. Hence the generalisation is not applicable to chemically 

mixtures of this type, and the change in concentration of the 


Grotta. (Indust. and Engin. Chem. 17. pp. 134-138, Feb., 1925.)— 

With the exception-ef black powder, all industrial.explosives require for 

releasing their energy the action of a detonator containing a suitable 

initiating explosive, itself. capable of. mere — -Ful- 
VOL. XXVIIL—A.—1925. 
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minate of mercury, which still remains at the present time the chief 
explosive of this type, was first applied by Nobel in 1864. Recent develop- 
ments have related more to the introduction and improvement of exploders 
or ‘‘ boosters '’ which are of an intermediate degree of sensitiveness and 
serve to transmit the detonation from the sensitive detonator to the 
highly inert high explosive. The disadvantage of fulminate asa detonating 
material is its susceptibility to:deterioration by moisture and its property 
of losing its explosive character when subjected to high pressures. 
Advantages are obtained by the use of:azides or salts of hydronitric acid, 
those of mercury and lead being most suitable. A defect with azides, 
however, is that they are not so easily ignitable as fulminate, and lead 
azide reacts with copper to give a dangerously sensitive compound. 
Proposals to overcome these defects consist in employing a mixture of 
lead azide and lead tetranitroresorcinate in an aluminium. container . or 


GGungans: (Comptes Rendus, 180. pp. 376-378, Feb. 2,:1925.)—-Cupferron, 
nitrosophenyl hydroxylamine, is: used in chemical analysis for certain 
difficult separations, ¢.g., iron and: copper from nickel, cobalt chromium 
and aluminium, The properties of other salts of cupferron’ were deter- 
mined. The metals of the H,S, (NH,),.5, the alkaline earth groups were 
precipitated by cupferron, and the composition of the salts determined. 


and A. Awerbuch. (Zeits. phys. Chem. 115. pp. 29-53, Feb., 1925.)— 
Artificial and natural lead carbonate, their dissociation measured dynami- 
cally. Recognition of the oxycarbonates 3PbO, 5PbCO, ; PbO, PbCO, ; 
2PbO, PbCO,. ‘The dissociation pressures of normal lead carbonate and 


Proof. Received April, 1925.)—In this paper the»author deals 
in asimple way with the fundamental principles ee the constitution 


1524, Studies in’ Catalysis. H. W. (Nat. 
Sei, Proc. 11. 78-80, Jan., 1925.)—This: paper is a brief sketch of a 
study of stabilisers or negative catalysts undertaken with the hope of 
establishing the mechanism of negative catalysis: and of ascertaining 
‘principles which might be of general use. The guiding principle in the 
work has been Taylor's theory that the so-called inhibitors function by 
formation of molecular compounds with the active molecules of the sub- 
stance being preserved. On this basis inhibitors are true negative catalysts 
and not reagents. A remarkable parallel between molecular compound 
formation and negative catalysis appears to exist: Substances’ such as 
ethyl-ether; phenol, resorcinol.and benzene are stabilisers for chloroform, 
and in ‘each case evidence of molecular compound formation is available, 
and none for chlorination. ' More than ‘25 compounds have been studied, 
and no really serious contradiction of the ‘of 
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dyes is briefly discussed from the standpoint that some of the compounds 
which | retard the decomposition of: chloroform would also increase the 
fastness of certain colouring matters to light, a view which has) received 
considerable experimental support by the use of phenol and’ resorcinol. 
Based on; the view that dyes fast to light should contain groups similar 
to those found in stabilisers, the author has succeeded in obtaining from 
primuline (which usually is described as yielding somewhat fugitive 
developed a series wit azo fast to light. 

G. Athanasiu. (Comptes Rendus, 180: pp. 587-589, Feb. 23, 1925.)— 
By means of an electrochemical actinometer composed of electrodes -of 
mercury halides or sulphides, which was described in an earlier: publication 
{Abstract 1317,(1924)], a comparison is made over the range from 2500 to 
6790-A.U, of the e.m.f. produced by an exposure of.one minute with the 
radiation; energy as measured by a thermopile. It is found. that; the 
maximum sensitiveness of the actinometer is displaced towards the:long | 
wave-lengths with increasing atomic weight of the halogen.. With mercu- | 
rous iodide the maximum occurs at about 4046 A.U., with a less marked 
increase at about 3000 A.U. With mercurous bromide a well-marked 
maximum. oceurs;at 2967'A.U., while no measurable e.m.f,.is produced 
with wave-lengths greater. then 4064 A.U.. With mercurous chloride the 
actinometer commences to be sensitive with wave-lengths shortly beyond 
3130.A.U., and has a maximum at 2536:A.U.,,or for still shorter wave- 
lengths. Mercurous chloride and bromide are thus only sensitive towards 
ultra-violet radiations. With mercury sulphide the.e.m.f.’s peltdueed are 
much feebler and of the opposite sign than with the other cases, In 
association with the light sensitiveness.a visible fluorescence occurs with 
mercurous chloride and is not with 


1526. The Sulphate Solytiiies, Ga Tilley 
oan O.C. Ralston. (Bureau of Mines, Techn. Paper No. 359. [45 pp.], 
1924.)—A study is made on a commercial scale of the conditions necessary 
to effect the separation of impurities in the hydrometallurgy of copper. 
The hydrolytic behaviour of the different metallic salts concerned is 
investigated by means of a hydrogen or air electrode, whereby the degree 
of acidity which determines the separation of the different oxides is ascer- 
tained. The separation point of the ferrous ion as ferrous hydroxide has 
been estimated at pH = 9, and that of the ferric ion between pH = 2 
and pH = 3. The point given for the maximum insolubility of aluminium 
hydrate varies according to different investigators from ~H,= 6-5 to. 
pH = 8. Copper is found to precipitate: with, alkali hydroxides at a 
point very close to neutrality when the air electrode is used as an indicator. 
Silicic acid is best precipitated by calcium hydroxide at. pH = 9,and by 
aluminiuni‘hydtoxide at pH = 8 to 8-5. Zinc, nickel, cobalt and. manga- 
nesé ‘are precipitated at a higher alkalinity than copper. Ferrous ion 
lowers the current efficiency seriously in the electrodeposition of copper, 
and is the most troublesome impurity. Aluminium in amounts exceeding 
4% causes excessive foaming in. electrolytic cells, but, its. presence in 
small amounts is desirable, as it reduces the corrosion of the copper kathodes i 
by ferric iron. Ferrous iron in small is in. 
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as depolariser of the anode and lowering the cell voltage. The lowering 
may amount to 0-8 volt for a ferrous iron content of 1-5%. “Details 
are given of a large number of trials in commercial practice on the precipita- 
tion of metallic oxides from copper solutions, the breaking up of colloid 
solutions, and the effect of different types of aerators. The hydrolytic 
agents which can be cm ie in — are limited to Cre and 


1527. Electric Field of and Salt P. Debye 

J . McAulay. (Phys. Zeits. 26. pp. 22-29, Jan. 1, 1925.)—-Strong electro- 
lytes—distinguished by an accumulation of electrical charges due to their 
dissociation—not only present deviations from classical laws when pure, 
but also present ‘* neutral salt actions ’’ when mixed with non-electrolytes. 
These neutral salt actions, under conditions of equilibrium, present two 
types : (a) those which depend on the solvent (osmotic pressure, freezing- 
point, etc.) ; (b) those which depend on the concentration (mass-law, 
electromotive force, etc.). These actions are investigated, taking into 
account changes in the electric field of the ions and changes in the dielectric 
constant. The free energy is worked out and the ath of the non- 
is Particular cases are D. 


1528. Anbéic Purification of Mercury. E. and s. Vv. 
Naray-Saabé. (Zeits. Elektrochem. 31. pp. 95-97, Feb., 1925.)—-During 
electrolysis with a mercury anode, a platinum gauze 

kathode. and an electrolyte. of mercurous nitrate 
‘acidified with nitric acid, determinations are made 
at different periods of the composition of the anode 
‘', and kathode mercury and the electrolyte. Analysis 
" of the mercury is made by determining the specific 
| gravity, the amount of residue after distillation, and 
i the e.m.f. given by it when used in a standard 
| calomel cell. The main impurity which accompanies 
H the kathodically deposited mercury is zinc, while 
} by far the purest mercury is that remaining at the 
) anode after an electrolysis of two hours with a c.d. 


for the separation of mercurous nitrate crystals at 


type devised is shown in the fig., and causes renewal 
of the electrolyte over the surface of the anode 


eccviteh which occurs from below to above the anode surface. A cid. of 
50-60 amps./dcm.” is employed, and the impurity in the ‘mercury : is 


1529. The Preparation of Electrolytic Chloride am ‘Saturated 
peri Chloride for Use in the Calomel Electrode. W. W. Ewing. 
(Am. Chem. Soc., J. 47. pp. 301-305, Feb., 1925.)\—A method of making 
electrolytic mercurous chloride directly in saturated potassium chloride 
is outlined, the advantages claimed being the obtaining of a dependable 
quality of calomel mixed with finely divided mercury, and the avoidance 
of tedious washing and shaking processes with the resultant uncertainties. 
The e.m.f. of the cell, Hg + HgCl, HgCl KCl, 

VOL. XXVIII.—A.—1925. 


} of 10-12 amps./dcm.*, On account of the tendency | 
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HgCl + Hg is 0-0388 volt at 25°. The electrode potential of the saturated 
potassium chloride calomel half-cell is — 0- 2446 volt at 25° on the hydrogen | 
scale. The temperature coefficient of the saturated potassium chloride 
calomel half-cell is‘0- 0002 volt per 20-30°. Full 
1530. Electro-endosmosis. Part 3. F. H. Mastin. 
(Chem. Soc., J. 127. pp. 322-327; Feb., 1926.)—Further experimental 
determinations are carried out according to method employed in connection 
with previous papers (see Abstracts 1263 and 1264 (1925)]. The results, 
which are expressed in tabular form and in graphs, show that anions have 
comparatively little effect. The quadrivalent ferrocyanide ion’ appears 
to be slightly abnormal. Kations tend to annul, and then, in the case of 
ter- and quadri-valent ions, to reverse the sign of the charge of carborundum 
in water, which is originally negative. The effect becomes much more 
marked on passing from univalent K to bivalent Ba, and. then to'ter- and 
quadri-valent ions. Al (III) and Th (IV) give a maximum positive charge 
to carborundum at about N/4000, and produce an appreciable effect even 
at 5-0 x 10-®N, the sign of the charge being reversed at 10-5N. In 
very low concentrations of K salts, carborundum is more negative than in 
water. The results in general show great similarity to those of Kruyt 


1531. Theory: of Electrolytic Conductivity. oO. Redlich. 7 (Pips. 
Leits. 26. pp. 199-205, Feb. 15, 1925.) In the application of their theory 
of electrolysis to the conductivity of diluted aqueous solutions, Debye and 
Hiickel [Abstracts 2328 and 2541 (1923)] had ‘to calculate two constants 
for. each salt. In the hope of extending. the theory to non-aqueous 
solvents the author demonstrates in the first instance that for highly 
diluted aqueous solutions of monovalent salts it is sufficient to determine 
one constant, the hydrodynamic ionic radius.. This calculation involves 
the modification of Stokes’ law by the introduction of an empirical 
coefficient ¢, which can be deduced, for all monovalent salts, from the 
conductivity data of one salt; taking the values of Noyes and Falk and 
of Weiland for KCl, this ¢:is found to be 0-694. The author further 
considers also the. second order term of the badly converging series of 
Debye and Hiickel, and derives, with the aid of Ohm’s law, a differential 
equation for the conductivity which, for the to: mal. litre, 


"1532. Deposition of Electrolytic Copper-Zinc Alloys 
Solutions. R. Carl. (Zeits. Elektrochem. 31. pp. 70-84, Feb., 1925.) 
—Referring particularly to Spitzer [Abstract 1667 (1905)], the author 
studies the electrolytic deposition of brasses under technical conditions, 
even heating the baths, though that complicates the phenomena ; he also 
stirs his baths contrary to practice. The anodes are always cast brass 
plates (70-3 Cu, 29-7 Zn) ; the electrolyte contains the potassium cyanides 
of the two metals in various proportions, KCN and further Na,SO, ; 
all the solutions are pure. An addition of 3 gm. KCN per litre. generally 
lowers the current efficiency by 10 to 20%. The first deposit is 
always white. When the proportions of the two metals are the same in 
the anode and in the electrolyte, the deposit need not be of the same 
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current density, z the kathodic density, x the ratio Zn/Cu in the electrolyte, 
and y the copper percentage in the deposit, then y decreases with d 

z, the curve being a hyperbolic parabola. y =:2/(z + Ax), provided that 
sufficient free KCN be present and the kathodic density z below 90%. 
The most favourable condition for the deposition of alloys of constant 

1533, On the: Conditions of “a Electrolytes, of Selenium 
Hydrosol. and other Hydrosols. J. J. Doolan. (J. Phys. Chem: 
PP. 178-187, Feb:,:/1925,)—An investigation is made to determine whether 
in the precipitating effect of electrolytes on the hydrosols of selenium 
and-tellurium, a discrepancy with the Schulze-Picton-Linder law is given 
as was found by Odén in the case of sulphur hydrosols. The colloid 
particles of the selenium hydrosol which was prepared by dialysis possess 
a negative charge. ‘It is:found necessary to protect-the sols from light, 
as this ‘causes a rapid precipitation apart from electrolyte action. The 
precipitating power of electrolytes for selenium sols increases with the 
valency, but the limiting concentrations of salts with cations of the same 
valency differ among themselves, In the case of tellurium sols, if the 
figures for sodium chloride, zinc sulphate, and aluminium sulphate’ be 
selected, the ratio 1:50: 1000 results, which differs from the ratio 
1): #® demanded by the Schulze law. In order to determine the 
applicability of this law to a given hydrosol it is considered necessary to 
define the coticentration and size of particles and to maintain the tempera- 
ture constant. In view of the principle of selective adsorption, and taking 
into account the probability of the’second ion exerting a peptising effect, 


Thatcher, ‘{Am.. Electrochem. ‘Soc:, Trans: 45. pp. 33+36, 1924.)—In 
_ the United States: the application of electrochemical methods to the 
production of organic compounds seems to have been confined, principally, 
to the. regeneration of spent chrome liquors resulting from the’ use of 
chromic acid mixtures in various organic oxidation reactions. During 
the war: p,:amidophenol was prepared electrolytically. It is stated that 
in Switzerland, benzidene is being manufactured commercially by an 
electrochemical process and that!in. Germany some of the iarger chemical 
works are using electrochemical methods for the production of anthra- 
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